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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF: Hironobu MIZUNO, et al 

SERIAL NUMBER: NEW U.S. PCT APPLICATION (based on PCT/JP99/04874) 
FILED: HEREWITH 

FOR: OPTICAL INFORMATION RECORDING MEDIUM AND OPTICAL RECORDING 
METHOD 

REQUEST FOR CONSIDERATION OF DOCUMENTS 
CITED IN INTERNATIONAL SEARCH REPORT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 



In the matter of the above-identified application for patent, notice is hereby given that 
applicant(s) request that the Examiner consider the documents cited in the InternationakSearch 
Report according to MPEP §609 and so indicate by a statement in the first Office Action that the 
information has been considered. When the Form PCT/DO/EO/903 indicates both the search report 
and copies of the documents are present in the national stage file, there is no requirement for the 
applicant(s) to submit them (1156 O.G. 91 November 23, 1993). 



Fourth Floor 

1755 Jefferson Davis Highway 
Arlington, Virginia 22202 
(703) 413-3000 
Fax No. (703) 413-2220 
(OSMMN 1/97) 



Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 

MAIER & NEUSTADT, P.C. 




rin J. Spivak 
irney of Record 
Registration No. 24,913 

William E. Beaumont 
Registration No. 30,996 
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NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(rL 1 Administrative instructions, oecuon *n ij 


To: 

OGAWA Toshiharu 

Torimoto Kogyo Building 

38, Kanda-Higashimatsushitacho 

Chiyoda-ku 

Tokyo 101-0042 

JAPON 


Uolo Ul lllalllliy ^uay/ ■TlUllllirycai/ 

30 September 1 999 (30.09.99) 




Applicant s or a gem s me reference 

MC650(99050) 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP99/04874 


International filing date (day/month/year) 
08 September 1999 (08.09.99) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 

09 September 1998 (09.09.98) 


Applicant 

MITSUBISHI CHEMICAL CORPORATION et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date Of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 

09 Sept 1998 (09.09.98) 
03 Marc 1999 (03.03.99) 

10 June 1999 (10.06.99) 



Priority application No. 

10/254877 

11/55792 

11/163685 



Country or regional Office 
or PCT receiving Office 

JP 
JP 
JP 



Date of receipt 
of priority document 

27 Sept 1999 (27.09.99) 
27 Sept 1999 (27.09.99) 
27 Sept 1999 (27.09.99) 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41 -22) 740.14.35 


Authorized officer ^\^^ ^ 
Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



002872984 
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PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

16 March 2000(16.03.00) 



To: 



OGAWA, Toshiharu 

Torimoto Kogyo Building 

38, Kanda-Higashimatsushitacho 

Chiyoda-ku 

Tokyo 101-0042 

JAPON 



Applicant's or agent's file reference 
MC650(99050) 


IMPORTANT NOTICE 


International application No. 
PCT/JP99/04874 


International filing date (day/month/year) 

08 September 1999 (08.09.99) 


Priority date (day/month/year) 

09 September 1998 (09.09.98) 


Applicant 

MITSUBISHI CHEMICAL CORPORATION et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,KR,US 

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE^AM^^AT^BA^B^G^R.BY.C^CH^R^U^Z^DE^^DM^A^EE^SJI.GB^GD^GE^GH, 

GM^R^UJDJL^N^S^E^G^KZ^C^K.LR.LS.LT^U^V^D.MG^^MN.MW^MX^O^Z^PL, 

PT.RO^RU^SD^E^CSI.SK.SLTJJMTR^TT.UA^UCUZ^N^U^ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
16 March 2000 (16.03.00) under No. WO 00/14735 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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(54)Titlc: OPTICAL INFORMATION RECORDING MEDIUM AND OPTICAL RECORDING METHOD 



(57) Abstract 

An optical information recording medium 
comprising a substrate and a phase-change 
recording layer including a crystal portion, 
which is brought into an unrecorded/erased state, 
and an amorphous portion, which is brought into 
a recorded state, for recording information by 
using recording marks whose shortest mark 
length is 0.5 u,m or less, is characterized in that 
erasure is effected by recrystalization 
substantially progressed by the growth of 
crystals from the boundary between the 
amorphous portion or a fusible portion and the 
peripheral crystal portion. The medium has a 
feature that high-speed overwrite is possible, the 
jitters at the mark edges are small, high-density 
variable mark-length recording is possible, and 
the stability of the marks with time is very good. 
An optical recording method suitable for such a 
medium is also disclosed. 
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2 , MteG a, Zn, G e , Sn, Si, Cu, Au , A K Pd, Pt> Pb. 
Cr. Co, O, S, Se, Ta, Nb, VtD^^©^fe< t li) 

S bo. 7 T e o. sKLilSU^S b £^tJ"£-£te. #aKv — £7jgj2g& bCO 
^H^g^, GeTe-Sb 2 Te 3^-^£^ £i±^T¥ L < *#<^*:&, 

m % co m & £ m s t * -ft s #3* e> n 5 . 



8 0^80 %RH©MTT 1 0 0 0 P#ffi&iStf) Lfcm^W 
M./Mo ^ 0. 9 
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-7-?Mt!«M£ = ^\ EFMg3S, EFM7:7:*gBB, (1, 7) 
RLL-NRZ I (run length 1 imi ted — non return to zero inverted) gfflfc 

-fltLTB:, S^^-^&O. 4Mm»?-^l^^ EFM77 

EW^WSl^W: 0 . 6 mrnfW^'J r-gffi-tl~ 
(ZnS) so (S i0 2 ) 2o^l«M*K»6 8nm. Ge...sSb..nTe,. 
, 4 EM6W18nm, (ZnS) so (S iO») 2ftM£Ki* 2 0 nm 
Al.....Ta.....E»»£KW2 5 0 nm. CCiCfiH S b Kl**IMMfc 
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s J^±"C^--A'-7< h eifet-r^< S b/T e = 3 t Ufc. 

^UfalZ, ^6 3 7 nm, N A = 0 . 6 3 Oll^e. 3gWSf (Ct»£ oT*6jS 
7m/s Tflg&bJt. IE^/N or 7-Pw^ 1 0 mW<Z5fB®^£iaMWf~!8ltU£:© 

Jf o#£}]i£g^»J £ *u #HK^i£ lZi&EfcmR7$W&Bl&& *> tits. w \ztt 
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tt. jK&HOTfc O^Pb^O. 2Pwft5;H7^7-Pb. 

f 073 it * T T * * £ t * M. ^ fc* L CD T * 5 „ 

t*s. iti7j^^^omifi:cfco^jigtt+^K<«fcn?)^b> eff»Kis 

c£ JI2tt £ £ & U . fto ^ 

EE, mzik&om&Bfr b jtfrTs f?fcii{t8U*<7>*# $ £ c «fc -3 t£ t 
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3 w-tus k t s t i: \z. nnm.m. v> £ mtttt &astti£ & 1 3 & s 
g e &mmistz&fei&f8.wmiz&ti2>z:2z$:&ih-t}i£>biz. mm^mmzm 

-r&fc"5. S bo. 7 T e o. stCifiJUJOS bWG e ^m^tz^mzt^^jt^^ 

^TGeSbTeETctiilCfe^T, 4:££)IMA, B, C. Df"ffi^tl/c> 
g»TlB3£M^:Ge-S b - T e J£<Z)fS&Jlil(&J«£ffl ffi^g&V— 

-T^to-fe, G e S bT eHTctftSgHtCiS^X. 
(Sbo.rTeo. 3 ) ZlG e&&&W.1BSLA* 

(G e 0. 03 S b 0. eaT e 0. 29) t. ( S b o. 95 G e o. os) £3£.$MiL^B, 
(Sbo. 9 Geo. 1) £ (Teo. 9 Geo. 1) ZB&W.mC. RZfi 
(Sbo. 8 Teo. a) iGe£IS^E»D 

Ge S b T e ^^£eX^ tt^II^lEilit?). ^©S^S^^Hflt 

K#I^K:iILfc«#£fcS<OT&£. fit, DVD£I^<Z)SES2B££:DVD 
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U T Bift & ~y v $ ft® *=> ft % T _ ^ > £ & < ^ T ^ 5 8 
^©HBE«HrtTtt. Sb,Te,-^H*5^Ty = 0. 7 «fc9 S b*##V> 

ssk, mi~i om/s^v^-rn^^^jggT^-n-^'f bpjtg-efc 

So 

. jfissmsb**fwiflfrn«, 8m/s &,±<D^mmr. ±ia<2<fc?& 
nan. «ko*-A-7-f hOTteT**. *fc. eft/w*£«i:frfc 

3~8m/s Sr^trJE^iSjil6fflC*^T^ff^-^-7'f htfTSJ&Kfc*. 

GeilPl Olf%KT©Sbo. rTeo. 3&ll£ofi&M"e«, Sb/T 
e mt^i^'SS^fclS^K fcSfclWfc*. ^ntt, S b o. :T e o. 3 <t 
0a*©SbttSb^7^^tUT^aiLII*Sft^iiSCiJ^Ttift*tLT« 

<^bTfc£. ^LT, Sb..:Te,.3«ll©Sb*W^£W 
Sb.. ; Teo.3^S^1:SbtWW<t *ft<fcM*< 
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5. fct, (Sbo. 8 Teo. 2 ) >Ge^^^SliDJ:f9t)»JC0Sb«^^n 

fr?f$:miZtzV?€Z>tz&. liSbi^^Si'Ge^iDDt?). G e <£> 4 SE 

b, W^^IS^itl"- (G e o. 03 S b o. esT e o. 29) £ (Sbo.ssGeo.os) 
&mX&mB\ZZ<D&fr*m%.L-T:^Z- £0$?£b<«> (Geo. 03 S b 0. 6 8 
Teo. 29 ) £ (Sbo. 9 Geo.,) £^MB' i;D^<Ge^t^ 

fc*3, MI3m/sU±Tt-A-7-f ht^CH EiI?:Ge x (Sb y 
Te,- y ) .-^i^tt^KO. 04^x<0. 10. 0. 7 2^y 
<0. 8) t-r^O^ffSL^o -rfrfr^ »i$JE3m/sU_tT©a»K:te:, 
Sbl^<U Sb,Te,-,^i:^Ty^0. 7 2tn®^U\ 

III7m/sUm- A'-^-f IS^JB^Gex (S 

b y Te,- y ) i-»&&Z-SuSLft£T**m (0. 0 4 5^x^0. 0 7 5, 0. 7 
4^y<0. 8) £TS<0#$f£b^. -T&fc)^ »IS7m/s ^±T<73ta& 

Ktt, Sbt^bt^<u sb,Te.-,^i:^ty^o. 74 ^® 
045^ i«^iETtt^^^^{l:b^T^^^. in*i5tfti: 

Geittx^O. 0 7 5 tt5. 
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ST. «<£DGe S bTeHTLM. & L < «i!©E7£M£##£ LTgs 
JP7C^€^WT?)Ml«!C^LT|g^^$nT^^ 1 - 2 5 8 

7 8 7 [162-53886 ^&$g, 1^62-152786 

¥■ 1 - 6 3 1 9 5 |W] 1 - 2 1 1 2 4 9 #&?8, [111-277338^^ 

IS) . 

L^L&7^b> ;:n£>CEi££tt£«te^T"ft^ (Sbo. ;Teo. 3 ) <hG 

:tibl»l5- Sb 2 Te3^M^MJ5X^±^i:tTV^o GeT 
e-Sb2Te 3 M-7E^#^T«. *%.Wt\$mz. WSbtt^IM 
^Sbit&^^ll^&Sfc*. 5m/sa±CilMT*t-A-7'f hT3 
GeTe-Sb2Te30ll±, ^[:Ge 2 Sb2Te s |Mi:. iSfJ© 

iifJftS b£^t?S bo. ,Te 0. ajfi^TG e ££ttf§3 5c*£3ft8Jf::illa.fc 
&tf£LTW\ - 1 0 0 7 4 5^^IS (SS4 0 (a) &j££61a) , ft 

H¥l-3 0 3 6 4 (^4 HI (a) {Cf2«K3n£fc©J&<& 

Lj&>L&#6. #IJB¥l - 1 0 0 7 4 5*t&ffite, &#*&f£T£>SS b.-xTe 
,C*^T0. 10^x^0. 8 0 t&a&TJKftllT&ID, Sbo.7Teo.3iOS 

«rW¥l " 3 0 3 6 4 3*H*$fiW\ *m<DZt%l*®g&&\Z$$\,*TSb1fiW. 

*^WOiE©H«a^i-SI5fi18-r^iiafiJti:tTtt. ^41 (b) 
n^cfc^H, #§§¥1 - 1 1 5 6 8 5#&$B (MIeHt) , |S| 1 - 2 5 1 3 4 
2 *f (ffifiRffiffl <5) > 113-71887 (M^H £ ) ROT 4-2 



WO 00/14735 



PCT/JP99/04874 



19 

^ 1 - 1 1 5 6 8 5^(1 *&JiJc*£Br£##£LTAu, P d £^JJP 

ct D^KW(CES'J$nTV^ 0 ^«05*afiJttt, Uml:» 
^,ffgT0Ei (M4m/s, Mftl.-75MHz. 

mmW-l - 2 5 1 3 4 2^&fg£>j|&J5fcf£B5H Sbo.rTe.. 3fe B B l:Ge?: 
ffjl GU?%$k±MmLtz&*:3E&£:-rz>. i^TGe UyfJiGe SbTel 

SE&*Sf~*3^TH G e <om& 1 OUT?* J: 9 4>fci/>£fE»g&<!:#1ES 

#ijb¥3 - 7 1 8 8 7 n'Amm&f&mm a n isffigsE&^ewtu #sg93 

fflfiJtittifiiRCtw.toTllKMfcESiJ^nT^*. WfiScSSH Sr^T 

4^^4-2 8 5 8 7^&$g<7)*&J55cl£ia??«. SftTS b U <;f*«J:IJ!Ge U 
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wwzznx&bts ^(DtztbommfativM^ mffifc^&nfev&^z 

-:7ft 0. b um^T'D^S.^-^^mn^t^Z, 'Pte<tb3m/ 
S i>5 8m/s. ff$L<ttlm/si^lOm/s %tirt-TZtf:^&MfRM 

$^[;^5I (a) (C^fcfe?^ ifil/«lffi8I2/EftI3/«2« 

±fS£l<3lilHff£i£^T> (b) ®J;3tc, Sfi 1 /SW 

g 5 /% 2 ftgjp 4 /IES1 3 /IS 1 £®i 2 t ^ "5 JSt~«i £ nSlfJiJc & t D 

fg5! (a) [C*TMT&n&\ g«£W:, #'J#-#*-K 77U;i^ 

fg5H (b) [ii«i:t)^i!:iI$)5utt^77^fflTt5^\ SIS 
;l/ = ~ -7 A C <h $ L & o 
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tz®, mfo%;Wizitmii%mm2fiK mmm3±izitm2^m.m4^mn^n^ 0 
msm (b) c^ut^Mt'-AAitw^^T^ m 2 &mm 4 \zmmm 

flllSia^Silid^SRLK 2b5^fi, J5£0. 05-0. 6mmigOl 

ffi'J£LT, &*#JTPJ9£i*fc«it£<»:*. 5 H (b) ©igflsTtt, i£{wfS& 
S®£»](CLTBijD £ 0 SSlc:3!5 1l (b) OJfrfcK&^Tte, 
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«#08rtfcfe, MfL$K WCa, Mg, LilW7 7ftW^ 

cne>«^«> Stft®. g{t&* &<t«K -7^««^-fLfe{t:^»^OT 

p = Im i p ; ( 1 ) 

m, : #J5)t# i 
Pi :%&<D/V\si7&£. 
*%0J0»©E^S 3 ttffl&{l:I!<0fE&BT-& 9 . ^OJSa-te-KMK 5 n 
mfrb 1 0 0 nmCiWsl/^. 

Ttt, 5 nm£tl2 5 nmTOiUs, 5 n m*«T«£ltWft< & DT 
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3 &7tm IZtzZtz®. #HK^ -2<D2Ly y^atly V 5> tm < & 5 MfnJ fl 

mmm<Dmmte7,/^y?j&mmz&^-cte. (Art© 

*M-ArH7/t-^©fc8i)l:^-y»; HCMStSn^A r -f — SBSfe 

Z.(D£^UM^)V^—<D^fi7.<Dm%t5h^ : $: atomic peening 
^tl^. -fiWCffiffi S tl5 A r ^7T©7^ y ^TH a t omi c pe 

atomic peenin g<2jjjl£ t>3 - «£: -T&fc-fe. Ari 

fimrfLZft^T^o —73, A r i^^Wi'lI^i^-A r (Dl^SK , 

%&tem<t£%h(D<D, invest o&£ftfcA r a— ^-t mcv 

o i dtft^TSTtiJU iiL©IM5^f!:$*5. l2^BM*(DjS^^A r 
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5»&fr6>ft5. Tft^*>, Ell^Ge, Sb, T e <Z>#5c$*0Jt#±ai 
ESlt$e>H, O, N, K.tf Sfr£>gtfft5<i>ft< <h fc-OCOTtSf £\ 0. 

\Z. V, Nb, Ta, Cr, Co. P tStfZ rO^<ife-l§, 8^% 
KTUDt^^WJL^. £Dff£L<te, 0. 1 MT%U± 5 RTXVCFm 

m?%£iTT$>z>z t^m^L^o mm\z$&nz>t s b^©ffl^»*sifiL 

S^5titOlRj±iiE*f¥Ol»SIS<7)fc«){l, Si, Sn. RZ>'Pb<Z)'>ft< 
tfe-SS. 5fC^%UT^;!JPT£<7)»£ UVi. ^n^^JP7E^<i:Gec7)-&t|- 

Al, Ga, I nzsm=?-%uTmmTz>z.t\z, ^r B |ffl^51#$tSi 
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#JJSHL;£j££LTWu S bo. rTeo. 3icig*J?iS b^tr^^f-tt, HffiTrco 
7— — ;PKJ;583&fLfcnJ8gT&£j&<. £ £ KG e ^^fti^lrH — B.IE&H. 
£ &1B $ -tmig H ^ I- T f t S it § iggtffifc Hf t C «fc #) MlttfW. £ b 

*ih m m « j« Kis^ t n & <h /u £ & < , m *§ t- © *s a {t « s m 

£<D«fc5ft&®g£#;LSfc:W:» 0 0-1 0 0 0 nmggOStiJ^^i 

+f— t^^v 1 0 0-3 0 0 Atm, 1 ~ 3 wmi:i$LT,lltL, 
Stt^lRlS^aEWliiLT, 1 - 1 Om/s co^jEST^^T^ Jl t^lS L 
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i^C h77^±l:Ii/H-P e (£Pw) ©M^^lMdW 

™«ig©£ wr i n i tmmn^^mm r c r y ©sstwasp u 

T£>5£«> (Rini-Rcry) / { (Rini + Rcry) / 2 } tl*ffi#<8 

JtSHSiTS. 2 #8JBJKJ3te, 5nmK±3 OnmKTtn. 5 

m2&mm<DmB\$, isk&Lt-^-y< biz&vtzuMK&izjzt 
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I^5 0 0 nmElT, IP^NA^* 0 . 5 5 W±©/h$^ll^tf-A*ffl^fc 
f £ - i: . JSM^JtR TSm^ A 7 - v - v > £ J£ < H * CIST $> 5 Cl £ 
HO&fttt, SS6 3 0~6 8 0 nm, NA=0. 6 BU^tf)^^^ 

Z>o t < te^<Z)BIJ5£ 1 0 nmJ£l±2 5 nm^Ttt^. 

^wiw«fcn«. jK^m^/^u -mm\z^x. ^wmmmfim-D&fttzmik. 
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<D&n s e c ~&+n s e c Ci^T. EiUlfr bSM^^fc^K^Wc!: 
tE*ae>*lTlriS. S1O2, Ta 2 Os, AhOs, A1N, S i Nl^iEE^ 

*#*#<&d. swib, m^Ttemmmvftmzmmtffrfrzkoizfz-^T, 

ilJ tt. *f£WMSIBSltSfflT*<i:, TOGeTe-SbjTeiEfti 
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^CDg^tt lxiO" 3 pJ / (wm-K-nsec) T&§ 0 La>L&J&*6, Z. 

$f^L^^^^^7 v ce)-rfg^#^(^m2^®gM^i:bT«, ZnS> Zn 
O, Ta S2XU^±m^t^}(Dv^>(D(i>U< — ffl^r 5 Omo 1 %^±9 Om 

J:DRftWl:liLa, Ce, Nd, Y«©t±SO«Efkft*6 Omo 1 XK± 
9 Omo 1 JSKTttlS^Ke^ltL/^. 

ZnS, Z n O U < ttf ±^Efttl©IM^^i^ 7 0 ~ 9 0 m 

o i %t-r*^<t^asLii. 
une^E'&sn*'^ itsx 1 o o ox:£x±(Dmmt&®tt'm 

ibTH Mg, Ca, Sr. Y, La, Ce, Ho, Er, Yb, Ti, Zr, 
H f , V, Nb, Ta, Zn, A 1 , Si, Ge, P b^©gtfb&, g«J> M 
fL^Ca, Mg, L i^tf) 7 •Wfc&Sr/BV* *<T££>o 

^CZ nOtg^SttS^ LIS, Y, La, Ce, Nd^MO 

fit, C10^2§IIfflIf^3 0 nm«fc DIP — 
<0+£fc¥£{L^:£#*#&ft&^fc«>. 3 0 nmOTtn. $?£L<&2 5n 

lEH^gfiT/^W L < 0 *? £ L < ft 

If! 2 {£KS 4 Eel"— tf-5t©Rg^6 0 0- 7 0 0 nmtli 1 5 
nm~ 2 5 nnuW* L, < , 3 5 0-6 0 0 nmttt 5 — 20 nmA^s 

^Bjfi&i^Tte, ^ti:S^gi|$T3 0 0 nm£TF©iS<o£l*Jl 5 
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&m&ifimtwft&ftmtmft<D4m&&TMfcvz, j i s k 7194c 

#S£iJB£;fe^Tffi:U\KStSm, #fRJfiiaW2 OnQ - mELk 1 50nQ 
• m&TT&O, £D£?2;L<te2 OnQ - m^ll 0 0 nQ • m£iT"C*S. 

$150nQ - miDftaW^f^i^tfc, 3 0 0 nm^5 

»£L<tt, MJS3 0 0 nmETFTSSt&ifi^O. 2&±0. 9Q/D£TF# 
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ffljUt. Si£0. 3Ii%«±0. 8iI%l^T, Mg^O. 3li%^± 
1. 2 II^T^ttS A 1 -M g - S i 

AlCTa, Ti, Co, Cr, Si, Sc, Hf, Pd, Pt, Mg, 
Zr, Mo, X«Mn^O. 2 1ET%U± 2 I?%^TttfA 1 ^JOtu 

lift p yZ>$. te^F-HfrT&Sdd:**^. 2Sf%J; Q3m£±E,<D 

Z n S££fi£#£T5±&«M4lC>ttLTtt, Ta£0. 5M^%J£Ut, 0. 

%©IJDtltAl^A]-Mg-S i ^KUt^T* TsKy? U >?&f(Dtf.mU 
- h ^ 3 ~ 4 f iJ 7 y £ i: ^ e> »ifi±Jf £ L i^^ff e> n * o 

±ISA 1 ^MltbTil^l^, if*H/iKJ5ttl 5 0 nmU±3 0 
0nm^TT&£ o 1 5 0 nm*|T«A 1 Tfe&lillW+^Ti^. 3 

$ 6(1. AgCTi, V, T a, N b, W, Co, C r , Si, G e , S n, 
Sc, Hf, Pd, Rh, Au, Pt, Mg, Zr, Mo, XteMn£0. 2M 
=f-%£l± 5 fC^%RT«a tTA g £&t>S£ LV>. i&B#$:£14£: «fc Ofi^T 

iKAg^^SMIttTffll^i^, $?£L^J£JSte4 0 nmWl 5 0 
nmUTT&3o 4 0 nm*lTTOAgtt)»IliWTS5o 150 
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A*<7)£iJjI3l£M« 1 x l 0 _3 P aEtTtl" 

&*OTffi&&JEK*SW*£iM4fc. hogs 
*>zny?13X (At, Ne, Xef) Cfefe^t^. 
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§ 0 z<Dt£. th i ute^susnup© 5 o %a±(Dmm%:m~Tz>±.m 

l:#®IilTA 1 ££/£#£-T 1 nm£(±l 0 0 nm^TSltS^ 

A 1 ^tLTttMi£^l^«{C^JA«, T a, Ti, Co, Cr, Si, Sc, 
Hf, Pd, Pt, Mg, Zr, Mo, XHMn^O . 2m=P%£l±2WT%&s 
T^tTA 1 b*l£ 0 

WflKft: £ <t 3 B± £ £ £ 1 4>T (/ i ^ 6 T & £ . 

$f>t:Ag^#SMli:A 1 €r£RWm&m^Z>me;, As LA 1 tett3TO*@ 
51£«L-^T^aa*ofc-frT&5<Z)T. AltS^l nmiOK, M:LT# 
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s&itiz^zfcmtmmmwit, h«tj;0 7^7^ii^ 

KMmztm(D£mmftt>t£%£mKftmtL. £mm*4 o nmjw±3 o o 

nm^TtU 5 0 WU»ttP2 OnQ - m^±l 

ST, MlRtf ±E*M$tt, «t*W&g, 

OftSIS©fifelc, £H#Sl&K#5Ti£3&£ i fe#Jtl/T, U-lf-^OiaJR^^fi 

— ^— Tilf!?ffl^5>*l5, DPD (Differential Phase Detection) &£Bft;£h 
-5 h 5 y * > # CO £ £ jlft T # S d t 3&*&®T % 3 . 
fg 6 H \z E F M 7° ? X %M £ tlfc 5 > ^Afl^- £M t S£ L & t # O D C S 

I «opttHIR±, *SB»8& (JSHttSS) OSSrtTOjRIWCffiiSf IxtefB 
IE D P D ffi «fc 5 h 7 7 * > ^u— # t) IZ im? £ 0 

^7§i;, &mMfc4mmj&iz&rt%KMmmmiW-mz*bfz, 
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KS1S±H> (ZnS) so (S i O 2) 2 0§SI. G e 0. 05 S b 0. e 9 T e 0. 2 
a IBM. (ZnS) 80 (S i O2) A 1 0. 995 T a 0. o^KMM^mif 

Sf¥l±. ±TO«lItt2. 12-0. 0i,£#tStel. 7-5. 3 i, ifi 
tel. 5 6, EMtt^JIR^ (titffiE&OVzm-vmfe) X'3. 5-2. 6 L 
^«3{b^OD^ B B H ^T2 . 3-4. 1 

fB&B, i2^1I, Sfi*B<31KJ9&-tn-t'n, 18nm, 2 0nm> 
2 0 0 nmT-StLfc. 

pJig^RB o ^ c: <t * l ^ . 

^7 ElCDltWJTte, JS#r^n = 2. 12® (ZnS) so (S 

iO:) nltLL ^10ffi/hfid 1 ttlRff5 0'-.7 0nm. ^ 2 CO 

ffi/h«Sd2ttJRJ*2 0 0-2 2 0 nrnKft*. ^ttSSBWt-^frs. 

8S«#«n=l. 8~2. 3gflrr&9. d , « 6 0 ~ 8 0 n mSffiTSi. " 

LT&a£##L<4£TU 0. 5 7k$5<i:ft£CQT$? * L < ft^„ i£t3> 2. 3 
K±tt5t. M/h;£c2£tt^7^g<&0-f 1^2 0 %£3tfiJtT#-r, 7*-7JX 
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7c, H)l^i»)©a^fii^L<^5CDT*S± : b5f^L< 75:^,, IP'S, 7 @^ 

J?i^Kl«!§iIL:*-A-7'f hl$©g1£*®©«£MT 
«Lfcttntffc5fcl^. Ei^fClEllJite, i o oty#ira5#5 o o~ 

m t tt o v » = # fiss^# u * - # * - h & £ © & pJMtt 7° 7 * ^ y # a> e> 

#£U^§-©£iWffi^ ±i£©EM#K, v-£fi£5I3n£tfr?6£lg 
& ©EH"? - £ * £ «fc 0 ffiftf 3 £ * £ 0 , 

-^«?-^Sir B lM&lS £ n T £ Ltztt (Ttemm? o -^m, 
n«2^±©g&) , 

mm-?- o am mwm ^ts, 

7) iT. ffiT. /3 J. a 2 T, Q 2 T. • • • , 
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a ■ T\ j3,T\ • • a m T, 0mT, 772T 
(fc/rU mttA°;U7>^fy^Tm= n - k> k \t 0 ^ k ^ 2 ft £ggc <2:f o . 

2i (ai+/3i) + D,+ /) 2 = ntl, 7? 77 1 ^ 0 ft^Hgc, t?2«7? 
2 ^0ft<5H^ 0^771+772^2. 0tt5. 

a, (l^i^m) tea i>0ft£H3&£U jS ■ ( 1 ^ i ^m) te/3i>0ft£ 
UtiL, 2ai<0. 5ntt§, 

a, = 0. 1~1. 5, J3i=0. 3~1. 0, & m = 0 ~- 1 . 5 it, a 1 = 0 . 
1 ~0. 8 (2£ i ^m) chT^c 
ft&, 3^i^mft4i!:*^Ttti + ei-.= 0. 5—1. 5CD^H{C&9, 
i {'J:e>-f— ) 

tt.T ( 1 ^ i ^m) (7)B#p^[^i(c*5liT'«IH^Il?:^H4$i±^tC7 v c^ P w^P e 
ftSiE»/tr7 — Pw<Z>££tft£!l#*L» /3 i T (l^i^m) OB^rttC&UTW:, 
0<Pb^0. 2Pe (fc7cU 8 m T \ZH V>T«> 0<Pb^PeiftD55) 
ft 4 A< 7 7. A 7 - P b (D fEli^ £ fig jtf "T 3 . 

m&ToMmg.^-z&mmmm&vsmtfc <o. 1 o o oieu^±<7)jijgu^— ;t 

£t\ ifEcD^^ftffi^S-v-^fi^lIIB^^^^-r^fc^fl^, $13 5 0 
~6 8 0 nm©U-f->ct'-A$, FIP^NA^O. 55J^±0. 9&T<Dltf 

cfcDff£t<<te, NA£0. 5 5J^±0. 6 5^T«!:t5. NA^O. 6 5 £ 

<b<Z)Kltt£&#Tjgifi$1*5 J &Mj&*&5. feT, DVDft£\ 0. 6mmSI 
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t t . / \° 7 - t - v > r m m m m m v - v > £ \1 z n t & r t s . 

jg8gc*^T, ftsIES/wxa iT©B8te&tt. **M-7/w*/3n,T0il$ 
0^7)i + 7j 2 ^2. 0 £&3$Slil*IT\ 3t'lSfw7? iTStt#, fttifCT? 2 T£ffi^ 

£MT"£3Jl-&fc&£o M©e»=OiLT ! b«t^. 0i.lx.ii, EFMgfHfC:fc 
V>T3 T~ 1 1 T©-?-£©?% 1 1 T7-^> XteE FM7*7XgiHf;:*5^T 
3T~1 4T©V-7©?% 1 4 T"7— £\ ^0gV*"7—2H£&#£8{L-£t" 

BttO. 5glt*5. ^to«0>5DVDg£©fiEM&£g;s.*«k'5fcSi3B£ 
-5. £9B£, 2o©IE®/i;UX*BS»LfclS©IEfiJB©*S 1 *©fiff©I^IW 

mwmz^to mmzttLTt-AZttttmz&mti^fctf^&rtjixp i, 

Lfc&ttT©ffig3E{l:TfcS. (a) HPb = PetLfc«^, (b) (SPb = 

g59H (b) Tte> ;t7AVU*EP B 1©AW77>A7-Pb7m<^£0©;fca6, 
TL' teil£J;D+M^&£T7^9, j&o, ji*©ftJflitg *>;*:£ ^. $o 
T. ^SKT-^ttES/^U^P 1 HSIWCigfllU ^©^©^7A;U7.P#©t, 
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*5S^©jaEff(C*fbT, 31 9 H (b) IMI^D7 7^i^i:?) 

hms^-t*:^ a»Bfiga*;sffi#tcK^££:££e>fr^ (b) 

•7 V O ~J v $ 7&*<g; M T? # S . 
-75, GeTe-Sb2Te3l«l^ttt« H? 9 HI (a) , (b) 

GeTe-SbJestfe, Pb<P e <£ LTt7A°jl/7€ffi ^Tfi*^K 
>£»JT£iI£ : b&3^\ Pb/Pe^0. 2£-r3<h, T c i£^T£>^ll{t: 
t$*»J $ tit €Z> fz & iz. ^At>T ?S3s'l4&ga $ <£TT * . 

£Aj£M&l£^iz*$7L*>tl2><DT?* Pb/Pe^0. 2 tfSWTWS bl>. £> 
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■M>li«fc 9 O^Pb^l. 5 (mW) ill, h7 7^>^-# 
^ST§PI o^PbSfflii. T # & fctt&ft t & 5 cfc 5 {- * 7 /w* 

^lOil^t. (a) (DT-^S^^x-^^E^-r^i^OA^X^IiJM 
£LT (b) l:m=n-10*^, (c) l:m=n-2C*^t. fcfc (b) , 
(c) TteH£ffilfcfcT3fc*{;:T£#l&LTV>5. ^Ttlfe, a. (2^i^m) 
&.tfj3. (2^i^m-l) tei £«fc$T-j££U a.^ai, ai + ]Si-i=l. 
0 <3£i£m) iLT. a i (2^i^m) CD|£li/\';i/X©f£5ffi££ □ y >7JVV 

/t* - >K & V i Tm "? - £ t T - £ © £g O / 1 7 > X £ & < T 5 fc 8?) (3 

(a) tt^D-^flf, (b) tex-:?OTT&9, wtWVV7>ft&M%1?<r)Z 
m<D>f-h%±®m^%$itZ>7-hlM% (c) Ga t e 1, (d) Ga t e 
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2, (e) Gate3T&£ 0 Z.tl 6 3 m<D*f- V- is n<D&9zM<iL$:&:®T & < 

G a t e 1 \ZW.Wi/Vl7.5%£.&ma iT<DZh%:, G a t e 2 \%%kW%)\,7. a,T 
(2^i^m) ^m^iBSc^^itS^-f 5 >^*£?£;*£o ::?^H6aili 
2 ^ i ^mC^^T-^ttacttS. G a t e 3 fi^/W^fg^KIBi /3 iTS 
5S£"fS. Gate 3 ©RgteP b £fg£U *7<Dffl (l/^ 

ttP e £3!£-f 

G a t e 3 tG a t e 1 <DiL^>±tfiK) «l^gB£i*-£4>#&^. Gat el, G 
ate2l«nfnPw*5S4$t5^, Gat el, 2 ifi^rXD «G a t 
e 3 £«$fcf S. G a t e 1 OIUPIF^T ,tai, G a t e 2 <0jS5iB£IH (T,+ 
T 2 ) tac^fl^ttlll il0lO7h7fy-^«t^ 

I^T, TJ^±a:-rn«, glOB (b) ©m = n - 1 (5l^0njl/7. 

£&*K 1 T*til/T^M©»S-i«5tH ^101 (c) C0m = 
n - 2 CDJ§-£<D/\°JbX<hft£ 0 £<£>£€\ a i m - 2 T m=n - 1 (Dm 

T, £fc?f£ll#f;: DVD t|W}^©m-^p a pM^*^fefe{C«, T 

t&bife. 8[S^3 5 0~6 8 0 nm©^, HPSNA^O. 55-0. 9 

$)-dT. m=n-lXUm=n-2, O^Pb^l. 5 (mW) , Pe/PwB 
0. 3J^±0. 6^T<h-r&o ^LT, 
a i = 0 . 3 ~ 1 . 5 , 

a a .= 0 . 2~0. 8 ( 2 ^ i ^m) , 
a i+ /3 i-i= 1 • 0 (3 ^ i ^m) v 
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0m= 0~ 1 . "5 

»T&5. Pe/Pw^0.' 3*iTtt, f CP e ^IKTSSWtSO^ 

•^T<> 5t£fcff*£Sffcl::«fcai8£**B»2:fc5. IBM £ Hilt $tl*x 
*;i^-fi#;*;£<ftD-ft\ «jgL*- hl:<tD^tltt</^ 0 

'&t>ftZ>tz£>, ZaKO. 5ntL, k tf/h S g £ (2 a.) /n 
Sii^l^lK Tftfr-£> k = OXHk=lttt (2a,) <0. 4n> k = 
2Ttt (Ecu) <0. 5 n ftZ><DifiU$LL\i\ 

L < \t. ^©i 5 fciSa/^I/^a*!!* fe^Hii 3 m/ s ^±T<£*-/\*- 
7-f htS^-rsfcAi'tt. *%BJIS^:lGex (SbyTe>- y ) .-xfl&l^T. 

UJttTSo TfcfcS, Sb/Tel££2. 5 7JEU:. «fc Dff£ L < 2 . 8 5 

ft|§¥8-2 2 6 4 4^ffittt. Sbo. 7 Teo. aifi^MCA g&tf I n£ 
&ftTl Oif%lSaifcAg I nSbTeEiiriHi^nTl^. Lfr 
Lx ZCOA g I n S b T e lE^BT S b /T e it£ 2 . 5 7 £l±£T5 #H 
K T- 0 tim&TfSfe t ft 9 fitf?£5£&C|BHii&*& o fc. 

fc&fct). ^nTtD-z-ZZtimtZlZ, i!l2m/s ~5m/s ©tgBBUfc 
HI, Sfi6 3 0~6 8 0 nm, NA=0. 6 Oft^^Jl^T. Eft/W^* 
n- Hi K#9JLTE»TS 5. 
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#5&VMH§kM<D— #1 t UT> A g o. osG e o. 05 S b o. 67 T e o. 23 (Sb/Te 
= 2. 91) iiiHA g I n S b T e mMM<D— ML IT, Ago.osln 

o. osS bo. 63 Teo. 27 (Sb/Te = 2. 33) £ffl^3o 

*%.mmj&mmmb±mAg i nsbTeEiifc> ^^ttst^UT 

% 1 ^H® BD5£ 1 OOnm, WMM*: 2 0nm, ^2§li?: 2 0 niru S 
l*H£2 0 0 nmtl, Ufn&/3,= 0 ; 5gS (l^i^n-1) , Pw=l 
0~14 (mW) , P e /Pw= 0 . 5, Pb = 0i1"^ o 

»©Ago. osl no.osSbo. 63 Teo. 2 7i"SilTtt, ai=0. 8 
~1. 2> ai=0. 4~0. 6 (2^ i ^n-1) ^JfSL^„ ^Ca,= l. 
0> a i (2^i^n-l) =0. 5, j3m=0. 5 t. Ljfc*£\ Sflitintib 
"TO. 5ntft5. 

-J, ^iOAgn. osGeo.o5Sb«.»iTe«.23EfiiTH a.= 0. 3~ 
0. 5, a i = 0. 2-0. 4 (2£i£n-l) *W * L ^*EH 
TOKtea i = 0 . 6, ai (2^i^n-l) =0. 3 5 ttSCiz^tS. 
£0!)j§£\ n = 3<DW, Za,= 0. 3 2niS0, n = 4^±tlt 2a ( =0. 
3 3 n~0 . 3 4 n t&^o 

— £/h£<U HKW&ffi&/i;U*Mt*B#H£2 a «<0. 4 n <h/hS < T2> £ <h 
(1) iS/W-lS^tc^^fSM^p^K^^Mt^fM-c^^o w^u-m&o 

m m&fe . ssfik » k # b n & yt x * ;i/ ^ - < & o r t eh s ^ t> & z. 
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(2) SiilL^-A-^ hf${l&tt&&S0i^*--v£MT#, lit 

mz. m^B^n^t^n = 4^±(D^-i7^^. moiix^j^- 

5m/s WT<2&MTfc, ^^Ol^i^gito £ £)&*T#S. 
*f£0JTte, Z(D^olZ^Mbt-n-y-( M»M££&ST£, ft*CJfcL 

$6(1, Bit Ge, (SbyTe.- y ) i-x^SifiJt^tTSjfR (0. 
0 4 5^x^0. 075, 0. 74^y<0. 8) £U WLi&&\ZJ&CTE&K 
JlXfttmm* vj&ft 5 H <hT\ 3m/s~8m/s 11® HiSST*? 

Pw, pe^-tn-rnoiftjSS'rajBi'^.fcatwiHrs^ttt, & 

ft^T-^ft^O. 3 5~0. 4 5 u mtt5^teiJ)?iE FM^77fga<lf S 
KftTS#i££iI&T5. DVDOaHPfl4«^tt3. 4 9m/sT& 

5. 

-f&:b*>, &£jG*6 0 0~6 8 0 nm0#£. ffinftNA^O. 55-0. 6 
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5-0. 4 5 um<Dm.mt IT> :*<Z)fE@fS££?T5 3fc£®:£ffiTa&oT> 
ntt 1 ~ 1 4 coS^i: 
m = n — 1 <h l> 

PbttO^Pb^l. 5 (mW) CD®ET^iIII=fc ^<i: 
Pe/PwliO. 4-0. 6 (D^H-Tr^^dJSUT^^L c^feO £ U 
(i) IE#^^S3 ~4m/ s <DmmiZ&^T\$. g2p^7 □ >y ZMM&T oil, 
a> = 0. 3-0. 8, 

a,^ai = 0. 2-0. 4T^oT i t:ibf-f ( 2 ^ i ^m) , 
a 2 +fl,^l. 0 , 

a i + 0 1-1= 1 . 0 ( 3 ^ i ^m) , 
/3m=0. 3— 1 . 5tL. 

OiT (l^i^m) OB#^^{'^^^T«fH^A 0, 7-Pw,(73iH^^^HB^L. 
(i i) gMliifiE 6 ~ 8 m/ s OfgBK&^Tte, 3S*P^ n y pfflffl&T o / 
2 £U 

a' ,= 0 . 3 — 0. 8, 

a' i^a' i=0. 3 — 0. 5 Tr$>o T i \Z X ^ (2^i^m) , 
a' i+6' ,-.= 1 . 0 (3^ i ^m) , 
3' m=0~ 1 . 0 tl>, 

a' >>a i (2£ i ^m) T$>9, 

0. 8^Pw,/Pw 2 ^l. 2T&5^£@;£ffiT&5o 2MS9§#e><&^fcK: 

5 ftfc. 
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nittl^b 1 4£T©T^T®8&££5&g«&<, E FM^7 
7gBTIJ. 3^6 1 1 ST, RZSl 4ZtZ>. (1, 7) RLL-NRZ I 
(Run Length Limi ted-Non Return To Zero Inverted) fWSfcffiffi bJHET&£. 

#£fr?;£it (constant linear velocity, CLV;5xD <D^fc£>-f, —fe<D\sl 
fcfciI£TSBiH!I#£ffiK:Efik£:fT'5#£ (constant angular velocity, CAV 

(51— 7->MCL h£fr? Z C L V (Zoned C 

LV) ^IC#LT So 

ftx-^^OfigW:, 86mm, 90mm (is>tf)VC DIM X) , 1 2 0m 
m (CD1MX) , 3 OmmO^iJ^Sf}, Eftfa*S«¥&2 0 

~ 2 5mm^bl^6 5mmi5< ^Ot#^^ji©^iiSII«fi^:3^ 
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IP^**&i££?W2{al Om/s JWTT&nWf. CAV^ZCLV^ 



»2Si»2~4m/s £feDE»ffi#**W3T®*Si££j&*6 ~ 1 0 m/ s <h;£<5 

->t|Rli^T, P b/P eJ£K.tf/30*a ■ ( i tt 1 ^ i ^m<Z>'>Yc£ < £ fe— 
ttl^ i 3£ma>4>&< ife— t?) &mmtzm'P2l£Z>* tit. 03*.tfai, a 2 . 

UTSgcMt^kS-erS «fc 0 

S&) (i:fctt£^ilg£co g , ¥^*&it££< va>ave, v,>„,. 

I/MM5<v,X iB> SiP^n^^j^^^To, *S"7-^oB#fflWS$ 
4n»inTQit5t» 
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<V p>ave/< V !>avete 1 . 2 ~ 3 OlfflT^T, < V , >ma * / < V , >m 

Hasfctrtei. 5f&^IBSTa&*. 

^■L/T, |Wl-V->rtTtt, o>„ T„ a.. j3 u Pe, Pb, StfPwte- 
I@7-^7(DiilS<ll$n ml nT,<v,>aveS0. 5 MmiUTT^ D , 
T,<v,>.v.ai^Q^p&4^T©qH^LTSe-5tT?'*0. fro, 

m= n - 1 L < \Zm= n - 2 , 

ai=0. 3-1. 5, 

a !^ a , = 0 . 2-0. 8 (2^i^m) , 
ai + j3 i-.= 1. 0 (3^ i ^m) > 
O^Pb^l. 5 (mW) , 
0. 4^Pe/Pw^0. 6 

ZZT\ m=n - 1 a .= 0 . 3 ~ 1 . 5, a,= 0. 2-0. 5, 

m = n-2©*^tto. = 0. 5 - 1 . 5, a.= 0. 4-0. 8itl>:W 

>rttIPb. Pw, Pe/PwJ£, a., Ui, j3m«Bj^TSD, 4W/->^ 

#y->riOa.©g3Ett0. lT*iJ3-fcL<«0. 0 1 T^tf & C 
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2. 6GHzg^^-X^D7^I«> MIJ-WKT2 6 0MHZ1 
Pw mil /Pw mi „^ 1 . 2ib, p e =Pw=0. 4~0. 6. O^Pb 

5 (mw) £-rz>z.t&T'%z> a zmz^niz. 3mm<D/^u—<Dm:^.m 

*%0^Tr«, £bfC. Pw, Pe/Pwtt, Pb^-Stlt, A°;U7>#-SiJ^ 

T*%z>o z\n\z. Y?^7°<nmmrt)\y^MmM&*ffimtT%3LX'MzbT^mT* 
mmMi&&¥mzj:-DT vmw->\zftmzn. irtii^r/->, ft 

^iffl^p7->i:L, mqV*-> (fcfcU q 1 ^ q ^ P ©SE&) K&tf- 
"Tfcfr^ T,<v«,>.v.^l^q^pS5iTOql:*tLTaff-)ti)i5«t 
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(<Vq>max-<Vq>min) / ( < V q >ma x + < V g >m i n ) <10% 

(2) 

£iifc-f=fc? {~7->©*I£i£#>3e Tfcfr - ^ «v Q > ma x-<v q > mi „) # 
(<v,>m.* + <v,>,nin) © 1 0 %%.mttiZ>£o\ZL, ^qy->©iiH 

=fcD0£L<te, (<Vq>max-<Vq>mln) W « V q >ma x .+ < V , > m i „ ) © 

DVD£tf)|fi£S&tt£. £Dit#lW#5£&K&> g*?f£i£&v£8J3. 
5m/ s, g*P^Dy ?Ji$T£^3 8. 2 n s e c tLfztt, ^T^JViZy 

ZCAV«E#t*5^TC:<7)^S«tfcrfc*Htt. TIE (3) it 

(< V q>max-< V q>mi n) / ( < V q > m a x + < V q >m i n ) <1% 

(3) 

£9Sfc3fcfifc&fc^. Tfct)t>. (< Vq> m ax-<Vq>min) «Vq>max 

+ <v,> min ) 0)l%&ffif&Z&?\ZL* %,qV-XDm\t, ¥^¥^<r q > 

2 o omu±©v->ii^i | J-r^o do. 
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Tq<Vq>ave=VT (4) 

T*0, T,<v,>„,i< 1 tgq ^ pt£Z>±T<DQ {C^lTglS- mtU^^~0 (I 
&S**6 0 0 ~ 6 8 0 nmO^^, in^NA^' 0 . 5 5— 0. 6 5 <Dft!®jU 

±mw.mm*&v>m.famtf¥%2 o~2 smnKDiiwD, mia^ss 5 

ntt 1 ~ 1 4CD§f&T&9, 
m=n - 1 0 . 

co,, PbR^P e/Pwttl/— >{C«k6T— ^T*0, 
T,<v,>,v ( (i 1 ^q^vteZ>±T(DQ {C*f LTSfS— J£T?d& 9, 

(<Vq>max-<Vq>mi n ) / ( < V q > m a x + < V q >m i n) <1 0% 

( i ) fgl V-XC&I^Tte, 
a',= 0. 3~0. 8, 

a'i^a'i = 0. 2~0. 4T*^Ti CJ;5f-]| (2^i^m) . 
a ' 2 + B 1 1 . 0 , 

a'i + 3'i-i=l. 0 (3^i^m) tL. 
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( i i ) Hp 7— >££^TW:, 
a p t =0. 3-0. 8, 

a p i^a p i = 0. 3-0. 5t$oT i i:J:bf-^ (2^i^m) > 
a p i + /3 p i-,= 1. 0 (2^i^m) thtctt. 
(i i i) m<DV'->lZ&^T\$, a 1 i^a Q i ^a p i (2^i^m) £U a\ 

\$. a 1 it a^tiDm^mtixmm^roo 

~6 0mmOlEll;®51^ 3 0~ 4 0 mints:*. ^ 

LT> ?J ZZ&Mftmo^l 7— >£*5HT<vi>.v e =3~4m/s 

SS17-X fSp7->tc:Hvr«J:E&#fc«fc9SE&£?TV>, (fi®7-> 
(2^q^p-lMq';-» HO^T«a I .^a q i^a p , (2^i^m) 

Pb, Pe/Pw, j3>, /3»tt7— >tJ:&"f— ST*0, a., a. 

(o^v'-y\z^^omt^n\^ ii 3 ~ 8 m/ s a /t-t^^i 

*?*L<tt, :tT6Pe/Pw, Pb, Pw, /3m, (a'u a p i) , (a 1 ^ 
a p c) *5^i;*Sfi±C, 7°U tTy hM^M^BKckOIEitL 

S£/17-P r tlPIUtlTSOTTfentf, /H7^7-Pbtt*^.TE«Lft 
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&\,*TM%fe a iRZSa , HIST £>fflf$B£^ JtTfci^. 

^|»CfcfcoTE®*lf ZCLV^S (Zoned CLV) Tfcli 
ft ft V*— > 5 fe^^iSS Vi.i S^Jl V— >^4otf £ ft v 0 « 

.©JtVout/Vm^l. 2~2-C^0. 

o,= 0. 3 ~ 0 . 6 (2^i^m) Rtf j3 m = 0 — 1 . 5 £ U 
£§tftg{wJ:£'fm, ai + /5i-i ( 3 ^ i ^m) , oiT, Pe/Pw, RD^Pb 

^-^tL, HUg&ClJSDTa i (2^i^m) S^/Xtt 3 ^mt^ -fr* Z. t 

zclvtj^h is^i^^¥^r6]^n^cDy > ->fc^sij-r^^i«z ca 
way— s-tfri-^Jav in, Vo Ut t-r^<h#. v ln iv OU tCC)^^/jN 

/s flDj£|gfflTS»^I|gT2feS3&ie>, £b&l=KF>;&^y*— >»tc^fij-r* Z CL V 
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ai=0. 3-0. 5 (2^i^m) M/3m=0~l. 5£U iSitg£ 
i5fm. a. + jS.-i (3^i^m) , a.T, Pe/Pw, b Z—'zLt L. 

tUii^fc* CLVH> ZCAV^it, Sfc^teZ CLV^itK&^T, 

nte2U±©e&) . 
Sg7-^OHiafi!lfiSnTi£, 

j)iT, a.T, 0 iT, a 2 T, j3 2 T, • • • , 

OiT. j3iT» • • -v amT, j3mT» 772T 
(7c£U m«A°;i/X^«'J^Tm=n-k, k « 0 ^ k^ 2 ftSSSct-TS. 

Zi (ai+/3i) + r? , + 7) 2 = n t U 77 itt7? i^O^S^ft. 7? 2 &7? 

2^o&sn». 0^7?. + 772^2. otn. 

a. <l£ i £m) tta.>0fc5fl&£U j3 i ( 1 £ i £m) .tej3.>0&5 

a.= 0. 1-1. 5> £>=0. 5-1. 0, j3m=0~l. 5£U 2^i^ 
mfc*> i iziS^Ta ittO. 1-0. 8©*bHH*0, i (C«fc 

O o 
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3^i^m/cC^ii;*3^Tai + i3i-,(iO. 5—1. 5<E*£HK:fcO. 
ft-D* i tCci; b"f — ^^T-5o ) ■ 

a.T (l^i^m) OB#Wl*I{C*3^TttiSSS«:^IKS-&«){CfcSPw>P e 
&£IE^/W-Pw<7JlE§3^£StttU 0.T (l^i^m) (DB#^rt(C*5^T«, 
0<Pb^0. 2Pe (fcfc'U i3 m Tic4o(/^T«, 0 < P b ^ P e tfc 0 -5 3) 
& S M-f 7 * 7 - P b OfE®^€: M#t b , 

i!8i$S{Cj:^"fm. a.+ /3i-i O^i^m) . a.T, IkZf a T (2^i^ 

a i * it S £ mil (I $ TIS® A <D J% ifl * it in $ £ d 1 #T € 3 . 
a i + 3 .-i= 1 • 0 fTS. 

9 5 -5) , ipla !T(Z)@^S/^;UX— fil (Gatel) <h, SlfitT* 
fia.T (ad) OH3£S/^;i/^S«l&ffl (Ga t e 2) 

I Wm a x /P 

P e/Pw= 0 . 4 — 0. 6, 
O^Pb^l. 5 (mW) 
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%£\Z&^T. m&L*-/^-7-1 m=n-l 
fC^TteZ a><0. 4ntb, m=n- 2 K&^TttS a i<0. 5nit5 

3/3 ro £/3 L m i:LT, #^--A*-7< h^Oi»jSSH*5JtSj3mS/3 I -»<l:/3 H mO|BI 
tfcP e/PwJt. Pb, Pw, a,T. aiT, (/3 L m, j3 

mm s t o o > e^^jSS \z «fc e. t e m *i-3£T & 5 «k -5 ft^iei^fe t> 

CLVM0KHDVD K5-f T-££?f£LT&&ttSS££ 

g[H7<y©SJ(lT-^^oy^Tr tatS— a"tS«t"5HPLL (Phase Lock 
Loop) ttlz£K)®1fcffl!&UWTZZttf^&'V &QHD&M<»®t»g 
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~27MHz 0«gHJC*SS2Px-^d7Dy ^7T r#fS££n. H (B >7 a y £ K 
©fg£[E]B&^te, KC^ODVDyi^-t-^DVD-ROM F7<^t©^ 

^T«I^« y°v^=2.y°)Vm^m.^tt^ A/ (8n) iOS<t5» 

SfSL^*^Sttd = ^/ (2 0 n) -A/ (lOn) T&3o A/ (2 0 n) 

-##jto&>£>-f, A/ (lOn) cfc9«KTtt?f£B#<& h7»; + >^-^ 
5£LfcH. #J*Ji\ IH^S«4^6 3 0-6 7 0 nmil, 1/ >XCDF*1 □ 
Jj[NAiS0. 6-0. 6 5Ttt, Sf«g$tt2 5-4 0 nm^tefflT&SJli^M 
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jfipgteO. 2 5-0. 5«mT$5;<h^l^lU. 0. 2 5 umXVm^t 

fcttm<Dfe?Z{&<tZ>tz&lzte. o^D, fSi^£0#ffl^¥^£&t^£RGa, 
m^m^mm^W-^K^m^RL atLX, RGa<RLait5fc*f:H #§ 

HfCWS'SO. 3 7 tfmiOi^Ci^WSt^. 

-73, Ei^u<A«ftOT±3£t^£RGb, E^bu^^OT^£M£RL 
b <hT3£^ ±ERG a<RL a£Affi£T*lfcfRGb>RL bTfcoTt><fc 
$iti£0. 4-0. 5 uLmtt%Z.tT\ $frtfCfE^£ft£#!l« 

-ftWHtt. h7y£«ffi#fa£EfrL&£ (wobb 1 e) ifi 

M&ZftZ>Z.ttf£iK -tl3.t>*>> «**-SJBK&f-oTKfTbTHnti. *© 
^«aS:fttBTS - £T\ P L L^sSXJ: 0 EtEHIBfflOflWB 0 iiit§. 
iSKff ©Sfili. 4 0 ~ 8 0 nm (peak-to-peak fi) T&&;ii: 
4 0 nm*8lTttfiffi^S'r^TSNJt^E<ttSL, 8 0nm 
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CLV^lCfflt^iftfl^^TH P L LmUmMtfMflLZniZWZ. fwo 

f^T^-So f wod^-^Sip^Dy^JliKS: (l/T) fcL<te^cDi 

10 0/T ^ fwo ^ 1/ (100T) (5) 



Z>Z\tT\ f ~o£LT±fc$n&mm?Uy?hL<\Z^<D&fe%iLm%L%t$:. 
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zomz, ®<DVx7°)i>*> (5) ttmtzT&ofctt&mfim&tTzts 

2 7r • TP = a • Two • vo 
(fc£U a 

wo=mT (mtti^ft) i^TW^iH T woi> bg?P£ □ y £ £5££S 

T&fr^, TP = 0. 74wmlI*tbT, v 0 =3. 5m/s, T=38. 23 
nsec, n=l LtZt. m= 3 4. 7<h&0, i4TOi:^*7'J^iTw» = 

#J;t&\ Kft3 5 0- 5 0 0 nm©i?feU— tf-^iNA=0. 6U±0#¥ 
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0. f!2&SJi£>BilJP£ 5~ 1 5 nm£MibXm<T2>Z.t&G%n?$>Z>, 
&:S3 5 0~4 5 0 nra(Dl/-f-^^ffll^i^H 1 0 nmJ^Ttt^© 

£»fc$fcma«&e>fc^gi8£ snea^^s h77^t°7f 

£&&-^-r<, S5?BSia»{'®LTli«). jfcffiGWtJSISIilSLW^&l-O. 2 
~0. 4am<ht5u«i:t, iS 0 &^£2c5£Lfc h zr y*>#D— #14 

|g*<#e>ns. GW/LWfcb&*0. 8EUil. 2^Tt?^tl^ *Rtf«E 

= k/ (7n) -A/ (5n) XteA/ (3. 5n) ~ A / (2. 5n) it5 

4wm. <60. 3 4/zm. gg$ 3 0 nmCll7/H ^l/.LtC^J&LfcfctaSrffl 
life. 

4#t- Kfr £>&^ ISO, SS«i&if3. 5 m/ s (l&t^T. WHOkHz© 1 ? 

!)t^«)Iillfi6 0nra (peak-to-peakl) t 
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[^UJfflf^WTSO. 6 mmJSg«£&5 0 ^TO^MJR^' 
bfcftS8 1 0~8 3 0 nmOl/- tf-fttf— A£«fc D^M3. Ori>6>6. Om 

/ s (DmmnT-m^tim&m&M/vT. v\mv^-^> 0 0-7 0 omw©#§ 

IBM, ffittSOieSSttS«±{'aWnmSSCJ?<fi!cKLfcl^©, m*£ 

SMI 4 i3&££Kff (Loresta FP. (SiB*) = 

p s =F • R (6) 
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p v = p s • t ( 7 ) 

3-4. 5 COffi^ tZ> B ZZ\X\t. 4. 4tLtz 0 

mzmzfe^mv. E.mm&.wmizte/vix'ry ^uddu i o o ommmz 

R^tzo ft^y HOtfi6 6 3 7 niru *f^l/>X<2H!ng:N AteO . 6 L < 
6 3-C&&C f-Agttfnfni<]0. 9 0 ^mM^O. 8 7jumT& 

ai+fii-.= l. 0 (2^i^m) tbfc. P b te^TO&iiEgfC&^Tmi 
/iu — tftVl. OmWT-^iLfc. P e /Pwtt^t:i Sfc^IKO* 0. 5 
T— ^i:Lfe.o Pb^, 0. 8 — 1. 0 mWCfelt — TELh L, Pw^fftJtT 

ss&TsfB#«, DVDtffli^ntu58-i 6ri (efm^x^ud 

Eftl*, DVD©I¥IM3. 5m/s^l^IiLT> lM, 2 fl&igfc 

£ 2ffift:Lfct3HlMl5£L7io &*5, J?*^ttlyy- h^-^o«y^v^^ (ed 
ge-to clock jitter) £JiU SO^ffi^S^^ p «/ ^J1$JT KSTTS %T^b 

fc. ^ziy-i^-ommm^wmDVDmmzmm^tzo mmzuyzmmT 

= 38. 2nsec. (26. 16MHz) CttbTSWa 1 0%*^ («kD$F£ 
L<te8%«!) (DVv^iz. 5 0 «^±OfSI, £?£L< (16 0 fckLLOg 

V6Utffi'PtZ<. !!>ft<tfcl0 0lEli, ffSL<« 1 0 0 0@^t, TJC*1L 
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fcfc, S4ffDVDt©Iitt»»b(J6 5 0-66 OnmTOS 
35:6 3 7 nm^^S©y*7^^6 6 0 nm^^tfef^n^Ii^'Ii 

(Hffifll i Rtf itftfli i ) 

ElltbT. #fgBJ(;l£& I n G e SbTe^tf^a® I nAgSbT 

0. 3 4 am, |^2 7nm l ^7:*:/;WiM 1 4 0 kH z 0S§Ut£3. 5m 
/s) * ^*7>ili|>i6 Onm (peak-to-pea kit) ©»^fi£Sn 

^CD2ffi^©^(C^LT, 5m/s. T = 38. 2~y JtyXZ 

te£*L&. ^-A'-^-r hSB&^#«. ^n-enwx^x^o^ttd^-f Lt> 

f ^1 Oi (a) K^T/WX#f!l£fcf::*3^T. m=n-l, a.+ 
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/3i-i=l. 0 (2^i^m) , ai=ac = — S (2^i^m) <hL, a.= 0. 
5, a c= 0 . 3, /3 m =0. 5£U Pw=13. 5mW, Pe = 6. 5 mW, 
Pb = 0. 8mWiLfc s 

mm® loo-ioo om%^&mizmmzi?y?tfi%jjuistz<D%'&x\zm{k-$- 

itmi 1 lz&^Ttei£fz. B£^K:J:9£HffiJW&TL. 1 0 0 [slggcora^ 

nmm 1 RtfJttfceo 1 ©iEii£j$s#£, s or/ 8 o ^rhc&sr&tiwScsu 

ig*J<DS b ^tf^liUc&^T. G e <ajg*©^}jn##^K^j^T&£>:: <>: 
Ii0iJl©i*i:^^T, 80t/8 0 %RHCDm^TTJinjEIS^^fTo7Co 
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mmmmmtfs 4%-v&-otztf, 200 omfinmumk^s i%t. 
tet/vE^itbtefr-otz, Kttmb&t/vE±<mtbT^teftorzo 2000 

sit. nmMimmiz&^T, v?y*0iE»/w*#sy3rftft#tt£* m= 

n- lRtfm=n- 2 0)ft£\ZO\/*i:&WZ1kttLtc. 

^13SH 5m/s C&^X^n-^Yl (a) m=n- 1, (b) m 

= n- 2-cmmbtzm'u<Di;y$<D, a., acfe#tt£^1"^iljl$ilX&&. 

4i(l SI7. Om/sttTOtl-?n (a) m=n- 1, 
(b) m=n- 2Tffiebfc*&0v?y*©, b., a =&i?tt£^T MiStllX 

#B©iWS(Cffl^fcPw, Pe, Pb&tf j3m«:£g|CD±£^LXV>S. 
2fflI3. 5m/sttUTH m=n-l, m=n-2^fn©*^l:t), a 
1 = 0. 7~0. 8. a c =0. 35-0. 4 0Oi5§l:45^T, fifefi^y^ 

»j$7. Om/s K&HXte, m=n-l, m= n - 2 V>Ttl<Z)*&£ ! b, a 
, = 0. 5#i£, a c =0. 4 OttiSfciS^X, fifcte^vy **<f§&nXV>5® 

Eai<0. 5 n 

fc*, *HJ|^Ttt» M3. 5ra/s, 7. 0 m/ s tr>T llOi^tl t>» m 
= n-2it§ItT> «fcOfi^^y^ffi^#SnTfcO, m- n - 1 © 

±BEflffi0yi NA=0. 6 3<&Mi»£fflV>X, S-2© 

a2p^D^^^^T«,M(lSJ;t0iJ$i±XV^ o /i;i/*#I"J£i£W\ m=n-l. 
ai + j3i-i=l. 0 (2^i^m) , a,= a c =-£ (2^i^m) tUX^S. 
Pw. Pb. ? e\mmz£t>T-fe£Ltz a Z.Z.X*. 2<D/VVXftW%& 
Xtt, ±«Mt45ViX» ZaKO. 5 n#j|ltfc$ttXV>S. 
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Sfc; tl6 6 0 nm, NA=0. 6 5 Olfli^ffl V^TfESH^^fT^ T fe» 
(H«J 2 ) 

S«±f*. T»ffi8I (ZnS) ao (Si0 2 ) 20, IBilGeo. osS bo. 73 T 
e 0. 22, ±g^SB (ZnS) so (S i0 2 ) 20, KMMA 1 0. 995 T a 0. 00 

fcMm<Df$.m\immMQ&2 X l 0 _4 P aJ£i.T, ArEO. 5 4Pa, J&IRU 
— hi. 3 nm/tTfto/:. 

■t©#8IJ£M« 5 5 nQ • m.SStlfttWttO. 2 8 Q/DT&ofCo 

fegglgf%*iTS§tIftt§„ (ZnS) 80 (S i O2) 2O§I10IS 
Stt3. 5 0g/cm 3 t, Ii«A'J^SS3. 72g/cm 5 09 4%T$o 
fc. Sfc, SfilfStt/^^ffillO 9 0 SST&ofc. ^aHya^ei 
^W=bofc^K10^e#^«3. 5xlO" 4 pJ / (^m-K-nsec) 7? 

(t-A-^'f h) *fT^>3t. ^<£0*>> BISK 10®, 1 0 0 0it-A-7 
-Y M^GOv^^iPJJ^L/ho 7lJJ£f~te. fE^S^i&tC, 2£ft6 3 7 nnu NA 
= 0. 6 SW^f^^ffl^fco 
£-3£. 1 fgJETOftjgA°;U7v7i-W^fe, v^^, Rtop, ^SH 
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im&mmmmz 2 onm trzt, wmvv*. loooat-A-^ h 

<, I 0 0 0@t-;t-7i'hi(l yy^^lO-12Xt^fc. ±8f$£S 
|R0 £4 0 nmttSt, 3083 v >y 1 3 %U±tfc <0 . ^ilL*- 

$613. EilIi$30nmti<bfc»J2 (h2) tt, ^EfS^vy 

Tm&mmmmz 4 s nm tbtzmmm 2 a 2) niit^-A-^ h 

Sl*l©ff*^2 5 0 nmCDS'5A { 2 0 0 nmiO t>. 

HM2 (gl) omftO. i?*;^W7-Pw&#ttSSWiLfc, 
A'^T^IiJ^Ste* £1 0BIH*5UTm=n- 1 £ U Pw=14mW, Pe/ 
Pw=0. 5, 0 m =O. 5<hLT, lftilRtf 2teiTr£ftLfc. ^a®^, a 
,R^a c =a, (2^i^m) CJift 5 y y ^Oft#tt* ffli Lfc. 

2^iSTtta,= 0. 5> a c =0. 4. /3 m =j3 n -. = 0. 5, Pw=14mW 
£U lffifSTHai=0. 7, a c = 0 . 3> /3m= jS n-i= 0. 5, Pw=14 
mWitfco 2i£ilT«, 2a, = 0. 3n (n = 3) . 0. 33n 

(n = 4) , 0. 34n (n = 5) , 0. 3 8nKT (n = 6~14) T&ofc. 

Iqi=0. 33n (n = 3) , 0. 33n (n = 4) , 0. 32n 
(n = 5) , 0. 3 2n*i (n = 6~ 1 4) T*ofc. 
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IgM o d (DEi^ 7 - P wt#tt, ^TjkLtio (a) «2fl5i£gB&. (b) \t 
lmm.E.BOm^'C^^o Rtopll £5 6iaTf<E>I t o ptClE^T*. 

DOW (Direct Overwrite) t \$3r— A— ^< h <0 H £ £ if ~f . 

KM^Ris^mmiz^^x. ^n^n-z-n-?^ moo o ^m^-wm^^ 

bfcc (a) 2 fgiEIEii, (b) teHB&fE&0«-&-C&5. nm©«£"fe, 

l 0 0 0 m^-ClZh/vZ^tlsfSifr^fc. 
$£{C, M9m/sT% gJp^ay ? MM* 14. 9nsect 

LfcU^tt±E2«il (*fti£7m/s) D/^X^IiJ^&T, Pw=14m 

i i %*tft£&*re*-3fc. 

^J£0»J2 (gl) (Di&te^^Tte, ife£il3~8m/s (DfgffllCfeUT, Pw 
= 14 raW, Pb=lmW, Pe/Pw=0. 5, /3 m = 0 . 5 T— JET, ait 

s Kl/SintTte, a i= 0 . 7, a c= 0 . 3 5 , &i£ 5 ~ 7 m/ s d^tTte, a 
,= 0. 65, ac=0. 4, il7~8m/s H.*UtTtt a . = 0 . 55, a= = 
0. 45, £^5«k5Ki!>te< i:t)3Si^^^{t:$-&n^, «Wa 9 
&i?y^!5«#5nt. «fcD*ffl*><, lm/s £iJ#-T\ a > t a c £rl£ft:$ -£tU£, 

£35, Pw= 1 1 ~ 1 4mWfc43ViT, Pe/Pw^0. 4 — 0. 5 Til® 

C^T, Pe/Pw=0. 5 <h LTP bfeft&Zm^fct Z.*>, Pb^l. 0m 
W5fc«tfcb. SliWOy'^^enfc. Tteft-b, Pb/PelJO. 2 
T-ftttttfcm*b&^. 

^{C, ±6P#MBUS# 2 0 nmCDSI^J 2 (gl) 4 0nmOlIf«J2 
(d2) £J£t£T£o Mtt-*tw**LT, HB&Kfc^T 
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NA=0. 607^££fflK E FM7°7X^PiC4o^T«Sv-^T$)^ 3 
T7-^©S^, 0. 5 umfr*>&1&LT^r>tztg<D* 
i?ft^ffILL IE§ll£i£te3. 5m/sT-m^ A^X^f'J^ft^E 

5m/sT£CLVfM$#ffl8K:£5fc8?>, MS^5m/silL 

SI 7iI{3^©^^^^To (a) «£Si£0»l2 (gl) (b) teUM 

#J2 (d 2) 0$£&T£>5 O 
Hli£f!l2 (gl) SJST-£fiO. 3 8/i-mIg$T, 

75:*, NA=0. 6 3®^^ffit^i, ^ 2 SSiSOy v *&«#pJt6T 

M^wr&o/co c:niijn^TNA=o. 6 5offiffltnn o. 3 

«#J2 (d2) 4 5//m£l±t(JttOTOSUy 

7^^|6nTl^^« 0. 4 5 m m^TfJfcC^y^itiDU ^-^S0. 
4 Oymtay-^ 1 3 %&±i:fc O^JB^pJtgtftofco 

^fc>$*3^1/hT-y>£gWfafc&. HJI^J 2 (gl) M&C, 
E F M 7° 7 XgEi $ ft 7c 7 > # A - >ft^ V v v 2 \Zt>tz o TElt, 

-fntl 0[E]^--A-7< h&®Ff£"C&S. SI 8 0l£8SJ£IS&£^l/fc. ? 
JWhT-v ? >tt. 7y7fflt±0. 7~0. 8g. R^(rIT±0. 5-0. 

<jpiia»> 



WO 00/14735 



PCT/JP99/04874 



71 

H»J2 (gl) (OmfccO—tiMDh^vZlZ, Pw=13mWtLT, ±IB* 

H»J2 (gl) (Dl&telZttL. 2mW£T_bifT5B 
Jttt^ 1 0^ggTHt< #<fl:Lfca>ofc. ^tc/^y — £ 1 - OmWtLT, 
1 0 0 7J IS £T*fciibgg$tb yy^O*JnB2%*i(Stf«6ot. 
(Hfi£0iJ 3 ) 

mmmmfcZGeo. » s Sbo.„Teo. L/cJ^n«5l^y 2 itWI^CDJl^J5£ 
NA= 0 . 6 3 b/co 

n»j3 (a) ^o^x«n»2 (ai) tm&* mmmmtf 1 2 *g 

jETte&$? b nfc#, 9m/s Ttt0SSE0iJ 2 ( a 1 ) XV 1 

lffiIlli^3 0nmT'$5ll«3 (a) ~ (f) Ttt. ">^1 
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mm* 4 0 nm£J?^HM#J3 (g) ~ (i) Tte. y*7 ^tt 1 3 %<£ 
(0Sffi0fl4) 

SfllfiJttt. TSB&ffiB (Z n S) 80 (S i 0 2 ) 2 o£®li¥2 1 5 nm. EIIG 
e o. os S b o. 69 T e o. 26 £ 1 8nm, ±£G&M (Z n S) so (S i 0 2 ) 2 o£ 1 
8 nm, SWIA 1 o. 99sT ao. oos£ 2 0 0 nmtLL *&fi£a, ftg 

£d\Z?to fzo fB@ift&3. 5 m/ s £fc^T> Pw=13mW, Pe/Pw= 
0. 5 £U mi OBl:*^T0m=O. 5T-££UTai, ae£gfc£i*Tg 

4-0. 8, a c =0. 3~0. 3 5 fTZ> Z. tTSlJiS©v7 ^W&nfc® 
T\ ttlZm^tb. a,= 0. 6. a c =0. 3 5£jHftbfc. 2a 
, = 0. 32n ( n = 3 ) , 0. 33n ( n = 4 ) . 0. 3n ( n = -5 ) * 0. 3 
5 n*$5 (n = 6~ 1 4) T&o/c. 
gHgte6 5%£. IS£*fflDVDKJ£^TfciIfifcl'M6Tfco£. Rtop 

f:t> #5!^ie§ii&#{~Pw= 1 2. 5mW, SUI3. 5.m/st:Tltf 
-*££»U rt?B5<2lf£#ffiDVD7V — V-T?f££R*fc£:C:3, 7*- 

nfc. 
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S2 0ii:, Pw=12. 5mWK:i3tt3* i?y&. Rtop, gIHS?)*iil 
L^-A-^-f MUSc&^tt^^Lfc. 1 0 0 0@Kl©t-/\'-7^ h&fc, 

^<D<Dt>, 8 0"C/ 8 0 %RH<7)fSi^tITT3JDilgtifc£fi : ofCo JJP 

iSKm 5 0 0 ^rW&R^ 1 0 0 0 miB\& iz , # h ^ y £ © y * SrSSSJS L £: - 
1 0 0 0Btfffl^l:0. 5 fc^iBgiffcLfctf^T&ofc. SHSli 

iggrm£<$&fl:Lfcj&>o£:. ^fc/W — £ 1. OraWtU, S43t$10 0 

(mmm 5 > 

nifcM2 (al) OSfl|j5!Jtt^liTia®SS:Geo. osSbo. TsTeo. 2oi:bfc. 
ffI«NA=0. 6©^^Tlfofc, 

a ,= 0 . 4> a c =0. 3, /3m=0. 5, Pw= 1 4mW> Pe/Pw=0. 
5IIi5^TM^)y7^^#6nAc. 1 OitWV^'f hSCy'^IJl 0% 
^^DsDf 0. 1 0 0 Olsl&fc 1 3 

*mfo<D— %1<D h^ytlz; Pw=14mWiLT. _hiESilA;i^#iiJ?jft 

^C^, 8 or/ 8 0 %RH<2ifjai8SMTTMfaifc£?T oit. JO 
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mums o ommmz, ^hyyw-syfznm&jtLtztzz, 2%m&m 
raises o ob#«k> i!i0h7'^i:. ±mtm-&frT7>?A 

Wt^L, OmW£T±tfT!II*Lfc#, 10^ 

(HM 6 ) 

ilMHOJf fil&t&UT, E^l^Ago. 05 Ge o. 06 S bo. f ,Te o. 23 tb 
tz, NA=0. 607t^T!?Ibfc. 

3&jIM3. 5m/sl;*liT, vy^©/i;^^SiJ*&&^tt (a ,R7ia c ) 
5Pw=13mW 1 Pe/Pw=0. 5, m=n-l, /3 m =0. 5T$l£Lfc<h 
Z.h. %1 1 (21 (a) fC^TMillHOi^tC&ofco a,= 0. 6, a c =0. 
3 5/W2(^jlT&^fco Za,= 0. 32n (n = 3) > 0. 33n 

(n = 4) , 0. 33n (n = 5) , 0. 35n*$5 (n = 6~14) Xhitz* 
(b) \z, SDIeU IOIeL 1 0 0 OS^-A'-^-l' y<k<DVy$ <D A° 
7— fe?f14£> ^2 11 (c) 1 0®^- A-^-f M£<2R t o pROT 
&©/t7-&#tt£5*Lfc. 1 0 0 OM^-A-y-i M££TJA^IBtiA'7-<Z) 
l&Hfcfc^T, &fffcvy*a<ltJ$$n, R top 18%. gtHg6 0% 

^2 2HHte, Pw=13mWt^5yy^ 1 Rtop, &m&<D 1 0 0 0 

tit. nmmitmmvumT, ^y^omm^-^&^^mmirzm^ 
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£fg2 3il:^T. 3 8 ymty'^lil 0 %*itl*T^ 

^^^tc^LT, m=n- 2 tLrz/^^^myjmiz-D^x^wm^n 

of;t;5, ff,= l. 0, ac=0. 5, j3m=0. 5 (C*5 UTI 2 li i 
4f-|4^#6)tl^c n = 37rZai=0. 48n, n = 4T2ari = 0. 4 8n, n 
^5tlai = 0. 46n~0. 4 7nT^^fc. 
(JtK^J 2 ) 

6 COJUifJ&tCl^fcl^T* I2^JB€: A go. os I no.osSbs.63Teo.27tl 
5m/sfI&t^T, P w= 1 3mW, Pe/Pw=0. 5, /3m= 0 . 

^-r^K^n^#bn^c„ a,= i. 0, a!c=o. 5^m.m-vhK), z\om^. 

H (b) , (c) iZyjkVfzo ®midm<Di/y?%.Zfi^V--^ — i?>\Zg:1&M5J: 
0&#T&ofc/^\ ^ilL^-A'-^-f ht«tO*{tL. 1 0 0 OH&fctetJL 

S^*fl:O^H«5 0- 1 0 0 < C@StC^S^±^--r^>7 t c*TS0> *%BJ 
(Jt«0>J 3 ) 

JBfltfiJc^, (ZnS) so (S i O2) 2oTUUm.M^^m 90niru G e 2 S b 
2 TesIS^JI£2 1 nrru ( Z n S ) 80 ( S i O2) 2o±.ffl&m.M%: 2 3nm, A 
1 0. 9 9sT a 0. oosKUJBife 2 OOnmtLfc. 

a&ciKLTte* $iog (a) iw^-r/^ju^^sa^fess^iL, 
s . »^ * v i t« s © ^ y ^ s n s «fc "5 tw «iia 3S s fi 1 c> . 
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CV^mztiLTte, %2 5HtC^Tci:-5(', a,= ac=a 0 =0. 3~0. 4 
/3m=l. 0 tLtzX Vy'rV-^Wi^m^Vy^timbtXtz. sfc, 
Pw=13mW> Pe/Pw=0. 4 (Pe = 5mW), Pb = 2. OmWM 
Pb/Pe = 0. 4 tKa&KfctJ T^Stf. ZlftWu #Jt 

P b # 1 mW*|T V y 9 P b # 3 raWEllT^B ft 

SI£Lfc. H££8S2 6@ (a) f^T. ^-A-^-f 
£«lJ£Lfc. iS3l£fS2 6I] (b) KaVT. 

^2 611 (a) f^"rt*3 0. 4 ymty'^l 0 %T&D, 

f5 2 6 H (b) C^tifeO, SE&iKi£5m/s&±Tvv*#5Sfl:L 
Tl^. LfrU -H.DC?H5&L^<7)iaeTtt^y^3&<2~3«^±ffi:TtT 
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t£&. mm<v%mm 2 (gi) ©^i:7m/s t3--a-^ h Ltzm&t. 

Ge 2 Sb 2 Te 5 (?)J:5?S;GeTe-Sb2Te sMUilzz te^IEI^S V^cIS 
m/ s ^±cDiS«§UlTtt> ±ISC0=k ^ lZDCm$;lkW.m\%r$m-&^&jr-^-7 

-< hmiz\zi;v?tfmit-?z>o zwtztb, iSvf&fficofz&iz, * zizyt&i&m 

(Jt«0U 4 ) 

mMM2 (gl) (CfcUTEil^Geo. uSbo. 64 Teo. 21 ibfc„ ftl^^ 

-f h ITIK 1 0 tsl^b 1 0 OlElSwrilryy ^#&%igJQLfc. 
(Jt«0»J 5 ) 

(gl) ©JiflffiJtlC&^T. EiI$Geo.osSbo. 8 oTeo.i5tL 
7c o 7 m/ s i:*UT a , = 0 . 4. a c= 0 . 3, /3 m =0. 5, Pw=14mW, 
Pe/Pw=0. 5TaiiftSO^y^^&ftt^, yy^BlOit-A- 
7-1* hitl U^fD^Dt^iraD, 1 0 0 OMWZitl 3%£A±tt£ 

<ijni£SSlfc> 

SB© hyyZlZ, Pw=14mWtLT> ±.%ZmW^)^^^%Wm 

*-<Z)©-5. 8 0"C/8 0%RHOJSSS5i®TTJnj^StifeS:fTofe. AD 

jISt»5 0 Ol^W^t. * h 7 7^7 O v 7 ^ ^HiPJl^ b i: ^ 5 , 3 
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{LU 1 3 %£k±tfcorz, 
M&tlftU S£t££> A°<7-£1. 0 mW£X±tfXlML7ci: £5, 1 

-ttmpLzfefatfh^tzo 
(mmm i ) 

%mn (al) <T>Wfc\Ztt\sT. lfgj£ (&&M3. 5m/s, S*££oy 
?Ji$T=3 8. 2nsec)*>e>2. 2 5{gjl (7 . 9m/s, T=17ns 
ec) IZ&^T, a iT = r i = 1 9ns e c. a.T=Tc=l Insects 
X<»m&\Z.^T—%h\s. TO*S;»jilCSJt^J$-&TEFMy7^m#*ffi 

■5 5) . r i= 1 9 n s e c OB^g/WX—fii (Gatel) tr c =llns 
e c©H3£g/t;UX*n-2fil (Gate 2) §££$"&*Ui£< , 
7TOS$ftft5Ga t e 3 ©#*|jt£J&i;x&ffc£-frttti&< . /W^Bfe 

5mW, Pe = 5mW, Pb = 0. 5mWT?-Ht LTUitft, /"WI/^fS^EI 
BftSi&XIBHIfLXt*. HJIT, W5m/s^TTil Sa,<0. 47 n 
#st£ £ ttX ^ £ fc«i> , * - v £ tlX l> £ . 

£&i!£fc^X/3m££<fc£-e;fc*§£a>, £ 
$ v tegqtjig 3 . 5m/sW. ey?7';^OtSli6 3 7 nm, NA = 
0. 6 3X&3o ^y?<Dttg#«IIM 2 AJ^»«^J:0^ 
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CIZIT. 2{MT/3 H m =0. 3, lMT5 L m =0. 6 (tzg^TH^n^*) 
ibT> /? m ^^M^Si:l:^$i±T^{b^ii-n«\ 1 b 2 1 

v^te^fc^fctfNZ) 0 m = 0 . 2tlT-Sl:bT%, 1 fgil^ b 2 . 25<g 

«kD, Pb. Pe/Pw, Pw, to, t c , (i3 L m, 13 H m ) £I53iSTn&iftigft: 
8 ) 

JPAJfifc^ (ZnS) 80 (SiO 2 ) 2 o£r^J5 2 1 5 nm> f£^JIG 

e o. 05 S bo. es T e o. 26 £ 1 9 nrru (ZnS) so (S iO:) 2o£ 2 

0 nrru SltlA 1 0. 995T a 0. 005^2 0 0 nmiLfc. 

mm.3. 5m/sT\ /^WS^Q.= 0. 5, ac=0. 35, B m= 0 
5, Pw= 1 lmW, Pe = 6. OmW, P b = 0. 5 mWi L, ? u y & 
mMT^mt^^rm.^— (3T?-^1) £0. 4nm*b0. 25u 

= 38. 2nsec> 0. 2 Mm<7}£#OT= 1 9 . lnsecT*5. ESI/ 
— tf— i£Stt6 3 7 nm, NA=0. 6 3TS&5. 

K&8&#£fl£&4 3 2 nm, NA=0. 6./W-0. SmWe^^ffel/- 
■tf ! -?£Tff£Lfc. £<BU— If— 8 6 0 n m<D V— tf-X.fr <b$mB 
^^CctD%4$nfcfeWTS5. dOHflffiJcTtt, 4 3 2 nml:feliTfe 
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Sf,!:, f£2Sm\Z* EIl:ffl^fc6 3 7 nm, NA=0. 6 3©^TS 
£.LfcM£t> 4 3 2 nm, NA=0. 6 ©ft¥%T*?*£ Lfcif^O v y *? 

ttll 3 jimTfe 1 3 %*^<2&#&vy^?#bnT^5 

(JttfcflJ 6 ) 

HS60II2 (a 1) ©IMC^^T, Eil^Geo. osS b o. 6 <T e o. 3I i: L 

fee 

Kfi6 3 7.nm. NA=0. 6 3 ©^^TfESMSrfirofc. 113. 5m 
/s Cl&^T, m=n- 1, ai=0. 4, a c =0. 4, j8m=0. 4, Pb = 0' 
5mW, Pe = 4. 5mWt-^tlT, P w©^£|£{b$-frT 1 0 E g £W 

(a) t^-r. 0*, iwr i t e t\t*§im : r-<( xzmmmmZs 1DOW 
t. 

Pw=8. 5mWT-£tLT> P e <Dfr&$£<t£-&T 1 0 E&^T:* 

(b) Kl^T. 

H-fftCJi^fc, ^[slEli (lwr i t e) T&&$? f&btlZffi 1 S 
(IIM0y 9 RtfJtt£0!l 7 ) 

HJ£#I2 (al) ©UtfiJcKfcHT. 6 H^T J;"5 HfBMfflfiJt^Sitcf 
ttfc. Geo. o 5 Sbo. 7 3 Teo. tz$->fv V tG e ch^DXAy ^T5^ttl«k 
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D G e mZ^ltZStz fc©TS5„ 

&ft6 3 7 nm, NA=0. 6 3 0^^11^ m=n-l, Pb = 0. 5 
mW, i3m=0. 5 tLT, o,, a c , P w, P e ^Kt^itT 1 0 0t-/t-7 

9 (a) Htt^THM0iJ9 (b) s (c) j&*^F, &ft-C&^>tzo Tfct)^* Ha 
#19 (a) ~ (c) (D^ftlCOm-^izm^T^. yy^ttl^iSSftUT^ 
HSS0J9 (a) ~ (c) <DWm%Emm\t6 1~63%TS0, 2000 

BtrB^jQiSM^fe 5 8~5 9 %<ommm.itj*&*>nrz. Rmm^>\^t/vii±<u 

ftLTt^^ofc. #K:» mi&M9 (b) > (c) TteO. 5 %£XftV>miN-C& 

^{I, G e o. os S b o. 73T e o. 22?— try htTa <h £ 3 y o d <h \Z 
«fcO. TaS^JnLfc. -e©*^ GeSbTel:^LTTa^l-2lf%i 

(HSE0IJ 1 O&tffcttfiifll 8) 

mmm2 (gl) <Z>Jgfiffi£fc:fc^T, s5»JB£I n^HnbfcGeSbTet 
Ltzo I nliGe SbTe^-^>y h \Z I nSbTe$3XA'7^ L TfsJD L tz 
feOTSS. #IEtlJf Ml&te, HM0iJ 10(a) ifiG e 0. 05 S bo. 74T e 0. 21 , 
H»J 10 (b) ' ifi I n 0. 023G e 0. 04. S b 0. 719T e 0. 2i, H5£#j] 10 (c ) # 
I no.os3Geo.044Sbo.6ssTeo.21s, fctl&^iJ 8^1 no. 1 1 sG e 0. 04 1 S b 0. 
6nT e 0. 224*IT$)-5)o 

^n?n<nmte<Vi>y?<n^V-fo&fe : £mmLtz1&%:$:m2 9H (a) (b) 
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(c) (d) iz^kbtz, ±!5«Eit^ii3. 5m/sC9il£> TSttlH7. 0m 
/s (Dm&T&Z* 

fflHt3t^tt^-fftt)6 3 7 nm, NA = . 6 3Tfe5. H2I3. 5m/s 
Oi^tta!=0. 6, tt c =0. 35, 0 m =O. 5 <hU 7. Om/s0i&(i 
8i=0. 4, ac=0. 4. /3 m =0. 5tl/fc. Pb = 0. 5 mWt-I i: Lfc. 
P e\t2'M.K) (D^X-^tL . P w<3^{t£tf Tvy^©P wft#14£zll£L 

U 1 OJeCTSSfciBTi:, &S0Lfc^*£«fc D^^oTy-^^Kblt. 

^-A-^-f hi 00 O0i©y7^(l 10 (a) ~ (c) X 

It, mWL&ti>\Z 1 0M^%*i§T&ofc^\ Jtt^STiiMMi^Il 3% 

HJEflllO (b) ©I^t^^T, 8 Ot/8 0 %RH®SMtT"CingRSfc£ 

fr^fc. 2 o o omm%xmmm.mznmi<tzo mmu^mizumLTzm^o^ 

M'£tlgte6 1 %T£D, 2 0 0 OBt^COjPil^mfe 5 7%©^li 

e. nfco fcum h&th J £±<m\Li>x^tifr-o tz e 

2 0 0 0P#^^tC*IE^gPtCiffc^iH^^tfo7 u c^<7)v7^W^(l:«3%g 
(UteflJ l l ) 

«#<J2 (g 1) OgJtfifcCiSHT, IEM£ I no. 03 Geo. osSbo. 7iTe 
3 8. 2 + 2ffifT&S, 2fti4ffi^iIi:bfco C^TffifflSIB^*^ 
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•?ut>*>> Mftf«=i/Tw=i/-(32T) (Dmmmmmtfc c^k^l 

#^tJ§77?££>£?£ LU,£«, AT I P (Absolute Time in Pregroove) \zm^ 

znz>mfc$k (fm) mmtmfco, &ffmwnk**—fe-e&Q* ^»3 2 
©isiteini^^^iiLT^ t i: \z. y')v<D^u y v izmm Ltigr- $ 9 n 

ju^-f, 'pis&miz&wt&o mv* mmm^^xtim^-izmmc o s (2* 

f c t ) &3fI*tVw -cos (2 7C f e t ) MSnst. A^J h ^>7sCDtt5^7 
CftVw - cos (2 7t f e t ) i-Vw-cos (2 7t f c t ) ^cDiSM^m 

^A^IE (+V) t*n«, Di> D.' ^#®U 
UjIKV. - cos (2 7rfct) te^CD^D.^ML^imiffi^Wfi^im^. 
-Vw-cos (27cfct) ©SRS&ttDi' £f£fc&, iti^fiOO h ^ >X fed: D 
Sg^tlTV. - cos (27cfet) £&D> D iM&OlhJ] ttiazStlZnTV 
w-COS (2 7t f c t ) £>tti^£?#&. 

fcU fy^il'f-^A^^I (-V) , T&^Ds, Da' 
Vw-cos (27tfct) Oiftt^t- KD2$^*LTW^ffliJ h 7>7©Tfll 
(C#d^*0!)T. ^IB»iU^5S : f-Ttt, :W6l/T-V.-cos ( 2 7t f c 
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t) 

XilM h?>Z(D{titn:--V« -cos ( 2 tc f = t ) Tfco Jfclgi£fl£« 

ttT (-Vw -cos (2 k f c t) gmStttJ^SS^KflttS. tot, 

^>T*- HD 2 M^ICD2' ©M£Mo£ffiM«-Vw • c o s (2?cfct) 

Vw-cos (27cfct)^-V«-cos (2 re f e t ) ^iiJ^TSC tfc^S. 

#lt;ffi0JT«9:*7\?l4^&T^T6 Onm (peak-to-peak fit) 

SfrtHO^ES^ff "5^0*^, EiSMlA = 6 3 7 nm, 
jjf¥n=l. 5 6i:jtJUT. »8i$Oif*L^«Hfiv WA/ (2 On) = 
2 0. 5nm, ±EttA/ ( 1 0 n) =4 0. 8 nmT*5, 

»^©fFffil3tt> tl6 3 7 nm, NA=0. 6 3©ft¥3&£ffl^fc. 

HJ60IJ2 tl^lX, m=n-l, ai+/3i-i=l. 0 (2^i^m) , a i= a 
e = -5E (2^i^m) £L&BE®/ , WX#iiJ:£ffiT\ »£3. 5m/sC*5V>T 
tt, a i=0. 5, a c =0. 3, j3 m =0. 5, Pw=13mW, Pe = 6mWt 
U £lil7m/s Cl&^Tte, a.= 0. 4, a c =0. 3 5, 0m=O. 5, Pw 
= 14mW, P e = 7mWtLfcc 

ST. «WlC»iS3. 5m/s fC&^TEil^fr^, R t o pRtfgWSSSI 
3£Lfc. 3. 5m/sRlX7m/s Xtimm^OV y $ Z'mfeLtz. 

8 tC^T. 

£T\ (k) ^$18nmi^fi:I^I^ft^^ 7V> 

a 7>f§##& i: ^ Z fctiJT #T\ h 5 y * > ^-tJ— # £ frtt 3 £ £ ifiX' £ fc 
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cik, hell, h 5 •fcmnizimizxt frts zwmm z rite* 

132g (a) (b) izmmmtR t o v<DmBi£&&®.&7RLrz. $H&M1 
1 (h) ~ (j) (1 i^42 nm©l^ft5^\ 2 7 n m&m^lztt.^ 

^m^m^lZi&TL, mo. 23umX'lt. SS3 5nraTt), £SiSi£Ta*W 

5 m/ s Tttx y 1 ~ 2 %£A±m<t L , 7 m/ s Tte 2 ~ 3 % fc&ffc-r 
(^M^J 1 2 ) 

mMJ$.Z> ~Fm&mm (Z n S) so (S i Oa) 20 £MJS6 5 nm, Ifi^JlG e 
0. osS bo. 73 T e 0. 22$ 1 6 nrru _hgft^MJf (ZnS) .» (S i 0 2 ) 20 £ 2 0 
nm, ilSSlAlo. 9 95 Tao.oc5$li4 0nm > if 2 S&fJf A g £rfl!J¥ 7 
0 nmt Lfzo 

B lSStS©fiJcK«iiJMJI^S4 x l 0" 4 P a&T, ArJEO. 5 5 P a TffT 

ofc. ^win^^5 5nQ •m-r&o/co mm* g.&tg<D^&V!ltexmmmyt 
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8?2£ftl©fi£IJSWJiJM2g4 x 1 0 _4 P ai^T, ArEO. 3 5 P a TfT 
ofc. &m&&im\$3 2nQ •mT&ofeo g?St, UlC^ittXllg^ 

116 3 7 11111, NAO. eOO^OTbT, M3. 5m/s, a,= 
0. 4, ac=0. 35, /3 m =0. 5&£/ , Ul'X#ffl^?££JB^Tl 0 H^-A 
-y-i Y'{k<D~Jy<9%m%_LtztC7>. Pw=llmW, Pe = 6. OmW, P 
b = 0. 5mWT*/hy«;^6. 5%£f#fc 0 

c 8 or, 8 o %RH©KffliBsffiTf3 5 o ommtmbtcik. m& 
(mmm 1 3 > 

fctfy^O. 7 4 Mm, ffifgO. 3wm, I^$4 Onm©, 2*:7JH&}£"f 
5«iltt<Z)fc£^j£Lfc*?>/1£ffr3tU ^n^fett', Ml 2 0mm, J? 

S-9C^T<k-5H. ¥S2 2. 5mm^b58. 5mmJT©3 6mm$ffi 

&A> F (D%kimtf-t> ± ? E 1 9 1 h7^^e:c^^=k-5tA>K|I^^bT 
&A> Hifl«IE5ltC 3 6/2 5 5 Tt^fcH. ggft 

fc«0fitt&SStt 5 8. 5 4 mmT<65. 

ft^k'^hfilJO. 1 33tfmiL, 113. 4 9 m/ s tC&t^TS^ 
Py£2 6. 16 MHz (T=3 8. 23nsec) ^#bft£e «>*^JKZ)S 

■^OftSW^fflUItt 1 . 2/zmT$)^o 
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%>MZV*-7fr<D&W— ST**. Z C A V^SCTC L V^iti:^^ 

£U:<Z>l!tJJiJ&>£. K^L^g^&t^T 3 . 4 9m/sOl»ibn 

5 £5 *?£Ih1£ ^^Mgm, "5 «fc "5 £D VDf-^ 

©g2|S£Oy£jgj(BT=3 8. 2 3 nsec09lltft5. 

9m/s KfcS.kSKlHjfc^-t^ Z C AV^xtCD^^i: LTfin. CAV@ 

x g $ ti £ x - * o he m £ ft V . 

$^7D7^M^2 6. 1 6 MH z lz®&mMZMJ£Ttl&* 

— >TW^^^;i/t*-7 h^(Dtt*b^#«± 1 %5fcffitteK>. IIMCCLVt- 

-Tfeto-fe* ±fai&¥£ □ >y ^ 2 6 . 16MHz (T= 3 8. 2 3nsec)£ 

^g*P£ny^£&ffl££J£«L. M^I^MB-rScfc'?, i!3t<7)PLL (Phase 
Locked Loop) fWIWiUl J; D III $5:111 ^T^o 

^©«k-5^P L L$iJfflH;«fcSHKb$!lffll«, S«ED VD-ROM<7)ff^"rff*>n 

1 4 ) 

(a 1 ) ©Hfftfcfl&UT, JEttJgfcA 1 o. !JS Ta«. o 2 s<i:LfCo # 
Sti£trC^tt2 2 0 n Q • mTfe^f;. mm 2 0 0 nra^b4 0 0 nmJtliT 

^i^cDit>7 0 ;L'^^^L, 3 ommtmmiz, -^n^tuzmi om (a) <z> 

^TftjIteA'^XfriiJ^S^IB^T, ZmfeZft-otz* MP 3 0 0 nmUS 
Tl 2%i^^I^roy'7^$f#fc. ^tl=t DSMJI£J5< Life, KtTfe 
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1 5 ) 

nrnmii (a) (Dmmmz^x. ±MGknm<r>®M*2ZnmtLiz. 

»frfC> MmmZft-Dtz, tfi4 0 5 nm, NA=0. 6 5Wft#££;B 
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o.T (l^i^m) <Dmmftiz&^T\$EmA r 7--Pw i <Dmmyt$:mML, 

(i i) ISIi^M6~8m/s ©$EHf3*ViT«, &5 □ y £J3$T£T o 
/2£U 

a' . = 0. 3-0. 8, 

a* i^a' ■=(). 3-0. 5 T*-pT i (C«t 6>T-3£ (2^i^m) , 
a' i+/3* i-,= l. 0 (3£ i ^m) , 
B' m =0~l. 0 £U 

aiT (l^i^m) ©BtP^ftK&^TteE^/W-P W2G>SE&3fc£8g|fr 
a' i>om (2^i^m) , j&o, 0. 8^Pwi/Pw 2 ^l. 2<hLTs2^ 
3 1. tf#<7)$EHIf52 8«{Ha«O^WttS£effl«fl£-C*oT, ffi^OfE 

iElis « ¥g k £ ^ t e« 6> n m & v r - > ^ e. & o , # v - > o ^ 

T£ft£fr 

^y->^6rtPV->tC(R]^-3T, Pb/Pe&tf/Xlia. ( itt 1 £ i 

3 2. »*©t6H^3 13HcE*03t^W*«ESfflfflE»:T*oT, 
ft^Uffi'J^^P 7*->i:U Sf!qV-> (fcfc'U qtel^q^pGDgg) Kfc 
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<Vp>.ve/<V !>.vete 1 . 2 ~ 3 <D T & ~D X > < V , > m a x / < V c > m 

(i) y->F^Ttt, coc, T„ a., jSi, Pe, Pb. RI/Pwtt-gT 
afeO, IiT-^OilWfi$n m inT,<v,> a vett0. 5 fx mJ^TTr^ D > T 
,<v,>.,«« 1 p&5£Ttf>q C^LTg «— Stfe 0 . fro. 

m=n— 1 L < tem = n — 2 , 
a ,= 0 . 3 ~ 1 . 5 , 

a,^ai=0. 2~0. 8 ( 2 ^ i ^m) , 
a i+ /3 >-i= 1 . 0 (3 ^ i ^m) , 
O^PbSl. 5 (mW) , 
0 . 4^P e /Pwg 0 . 6 

( i i) #^->rtCP b, Pw, Pe/Pw, an (1 ^ i ^m) , /3., /3 
m «BT^T£>9. ftffil/— >^£|*I^V*— >\Zfafr-oT. 4>fc< £fe a s (i«2 

3 3. 5 Pw©3t;*te<£Pwm.x, */hfit$Pw m ini:-r*t 

Pw^/Pw mi „Sl. 2 Sf2fcc7)$gH|g 3 2 JS^ISm©7t^6*Ht|g 

3 4. «2£0®[aig3 1-3 3^<7)^-rn^(cS«O^Mffif?gaa^«jEflsT 

KI^6 0 0~6 8 0 nmO3t4, |P»NA^0. 5 5-0. 65<Z)*t^l/ 

ifeiE^^ml*!^^ 2 0-2 5 mmOiiil^O , i^SA^iS 5 
~6 Omm(7)laH(;fef9, HftMJ V*— >£> 3 — 4 m/ s 



WO 00/14735 



PCT/JP99/04874 



110 

Hqy*-> (tztzb, q«l^q^p«) IZ&tf u „ TOUM 

S5r<v a > ave , fi^:iSSffiS€:<v,>m.x. ft/hslilg£< v Q > mi „ S?P£d 

ntel~ 1 4CDggcT£>D, 
m=n - 1 T$> 0 - 

co„ PbWPe/PwiJV-XaBf-ST^O, 
T,<v 0 > a v e ii 1 ^ g ^ p & 5 tt® q ll>ct LTI5S-ST^ D , 

« V q>max-< V g>mi n) / (< V q >ma x + < V q> m i „) <10% 

( i ) iiy->i:*nTii 

a ! .= 0. 3-0. 8, 

a',^a', = 0. 2~0. 4 T&oT i (Ccfc 6>T— £ ( 2 ^ i ^m) , 

a ! i + 0 Vi = 1 . 0 (3£ i £m) £U 
( i i ) ^pV— >H*SViTtt. 
a p i=0. 3~0. 8, 

a p i^a p i=0. 3~0. 5T*otil:J:5f-S (2ii^m) , 
a p i+/3 p .-,= 1. 0 (2^i^m) tLtztt, 
(ill) W/—>lZ&^T\t. a' 1 ^a Q i ^a p i (2^i^m) £U a\ 
\t a t a p , t (Dmom LtZ Z t \z =fc D £®£fr 5 £«><Z)ft3*Wtil$BfBSUBiS 

3 5. a'^a'i^o'. (fc£U a'i>a p ,) £T6 d £: H«t DIE^^ff 5 

3 6. PtK Pe/Pw, jS,, jSmtt7->lC«fc5T-3£T-feO, a^tfoi 
(2^ i£m) *V->lZ£iQm{f£^Z>Ztlz£riim$:ft ?1Ztb<Dft#<D%, 
ffl^3 4^X«^3 5Jg£K«0#¥MtiMBfE»ffl8Efc. 
37. '>&< <h=bP e/Pw, Pb. Pw, /3m, (a 1 ,, a",), (a'c, a 
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T^z>m$<<Dmwm3 4-3 6mcD^m^izmm.<D^mmmE.mmm^ 0 

3 8. Mv h^JfcL<ttiJSf£Bfc:«fc9. 7 K U*til?S£fce>J&>i;«>gffi± 

XtC&l^Til^&a iRtXa . ( 2 ^ i ^m) KBST 3ffi8£^tfW3fc©ISH^ 3 

39. f»3fc©i&ffl3n, 4, 7^©^-rn^tciBao^6<jitffiia®ffi«E^T 

— 0©IS&v-2©l5fSWfcS;*£nT£ Lfctt (T te*2p^ n y 5 MM, 

7))T, aiT, 13iT, a 2 T, £ 2 T, • • 

a iT, /3 i T\ • • ami, /3mT> 772T 
(fcfcU mte/\°;U*#§iJgcTm=n-k, k 0 ^ k ^ 2 T&SSStfrs. 
£.fz. Si (ai+/3i) + 77 . + 77 2= n t L, 77 1 77 , ^ 0 772^77 
2 £0&*g|fe, 0^7?> +7? 2^ 2. 0 <t-r^o 

a. (l^i^m) tea i> O^^^t^L, /3 i ( 1 ^ i £m) te/3.>0&£ 

a 1= 0 . 1-1. 5, /3 1 = 0 . 3 — 1. 0, /3 m = 0 — 1 . 5<hL, 2^i^ 
i IC&t^Ta.teO. 1 — 0. 8 OtSHtS 0 . i C£ ST— JEtT 

3^ i £mft5 i \Z&^T a ■,+ 0 ,-iteO. 5 — 1. 5<D^ffllC&D, 

^■D. i iccfc^-f-^t-rs. ) 

a.T (l^i^m) OBf R3 1*113 35 ^TteSSM it Pw^P e 

fc*fE&/W-Pw<BaE&5t£HS&U /3,T ( 1 ^ i £m) WB^fttz&^Tte, 
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0<Pb^0. 2Pe (fzfzl, jSmTK&^Tte, 0<P b^P e ttz*) o%>) 
SMCct^fra, ai+j3i-i (3^i^m) > a . T> RlScaT (2^i^ 

4 0. =&E^iI^T©ft^:E^/N 0 7-^Pw ma x, fi/J€SA7-SPwn,i» 

I Wma x 

P e/Pw=0. 4~0. 6, 
O^Pb^l. 5 (mW) 

BAM*. 

4 1. Efi*ftiiS**5m/sKTlw45^T, Zai<0. 5 n ff<5 £ £ £J: 0 

E^^fT^ fc*(Z)ff^ro^ffl^4 0 EK:ffi«<B#¥«tff$g£gUBi£#. 

4 2. «*Eli£ISgfI&tt£/3 m £;3 H m , £/MS»|ftj£&l;:fctt5 /3m£ /3 L m 

ElilSia^fPb, P e/Pw^-j£tT*Hi:H«fct)BEe*ff'5&ae> 
Offl3ic©feffl£4 OEXttSM l3HcfSm©^WMEM» 0 
4 3. IEfilljiS{'«k6»1*/3m*-^tTSCtK«t 0IH®?&fT'5fc«>OBI*© 
iafflf?3 9JIXW35 4 OJg£iEft03£¥ttffif«iHSifflJi#. 
4 4. '>&< tfeP e/PwtL Pb, Pw, BiT, a.T (2^i^m) , 
(0 L „,, j5 H m) 0»ffi3&«. &t>frb&mfa±.\Z, 7°U k°7 

45. ffi3R®aii£ i , 4, 7^ou-rn^{ciBmo^Mffisissffla#T 
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<v,>.v t Tw,H-^D, 

(< V Q >max — <Vq>min) / ( < V q > m a x + < V q >m i n ) <1% 

4 6. ±f£$f£>-Jl£ 1 V—>£. >i^«te>T^»i**— ^©Kfr 

2 7t • T P = a • Two * v o 

47. ffi^o^ffl^i, 4, 7 3S©^-rn*^3se©^^w«aii5»ffl«ifrT 

¥^M^<v q > a v e , TgttfTfs^-cDS^^^^TwciiT^xi:, <v<,>av e T 

4 8. ±EE»ffi*SO«rt^3&^S2 0~2 5mmO<Ell:*0. flfc*W3j&*¥ 
15 5 -6 0mm(D$Effl{C^^fS3^CD?Bffl^4 7 JS^E«©^W« ^E&fflttE 
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r?iT, a.T\ /3iT,- a 2 T\ fl 2 T. • • ■ . 

a iT, J3 .T. • • , a m T, /? m T\ 7) 2 T 
(tztzb, mti/W*#§iJ&Tm=n-k. k ti 0 ^ k ^ 2 JiSSfttTS. 
£fc> Zi (ai+/3i) + 7} ,+ t] 2 =n £ U 7j ittrj 0fc3SS&, r? 2 ^ 77 
2 ^0&3H$c, 0^7)i+7) 2 ^2. OtT&o 

a. (l^i^m) «a.>0£*fl»£:U fit ( 1 £ i £m) tt/3.>0fc5 
H»£U 2a. <0. 5nit§. 

a i = 0. 1~1. 5, /3i = 0. 3~1. 0, j3 m =0~l. 5 tU a. = 0. 
1~0. 8 (2£ i ^m) i-TSc 

3^ i ^m&£ i l:*HTa 1+ 0 t -,= 0. 5~1. 5 cDleffltCiS 0 » 
j&o, i CJ:6-r-J£<i:r*. ) 

a.T (l£i£m) ©^ffflrtH*3lriT«S&l*^BtS-frSIIfc5Pw^P e 
fcSIEft/^-PwOSfiftfcBiltU j3 .T (l^i^m) <BI$|BlflCi5lrSTtt, 
0<Pb^0. 2Pe (fetch, flmTlCfcUTte, 0<Pb^Pei&055) 

50. afcfi#3 5 0~ 6 8 0 nm(Bft£, BgPgcNA^O. 55-0. 9©jpf 
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m= n - 1 t> L < ttm= n - 2 . 
a ,= 0 . 3 ~ 1 . 5. 

a,^ai=0. 2 — 0. 8 (2^i^m) ; 
a i + /3 i-i= 1 . 0 ( 3 ^ i ^m) , 
O^Pb^l. 5 (mW) , 
0 . 3^Pe /Pw^ 0 . 6 

51. tM6 0 0~6 8 0 nmO^, iP^NA^O. 5 5-0. 6 5 CO 

n«l~l 4C0S^diL, 
m= n - 1 tL, 

p b i*mm iz ck b -r — m t u > 

Pe/Pwli0. 4-0. 6©^fflTMgi::;£UT^{t:b5£ : b£><hU 
(i) Sfii»it^3~4m/s ©ISHtcis^Ttt, n ^ ^ilffiT £T o £. 

L> 

a 1= 0 . 3 — 0 . 8 , 

a.§ai=0. 2 — 0. 4T3boT i ilck^f-^ (2^ i ^m) , 
02+ /3 1. 0, 

a i+ & !-.== 1 . 0 (3^ i ^m) , 
/3m=0. 3—1. 5<hb> 

oiT (l^i^m) ©NPKrttC*^THE@^ , 7— P w . CQfS&Tt U 
(i i) Ei^M6-8m/s (DfaHt&^Tte, S*P^ n ^ JWT £ T o 
/2 £U 

a' i=0. 3 — 0. 8» 

a' i^a' .= 0. 3 — 0. 5 T&o T i tc«t £"3*— 3£ ( 2 ^ i ^m) , 
a ' i + /3 ' 1-1= 1 . 0 ( 3 ^ i ^m) , 
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/r m =o~i. o 

oiT (l^i^m) <Dm$\H\Z&^T\$EMrtV-Pw2<DmMyi$:WMt 

a' i>a, (2^i^m) , do, 0. 8^Pw,/Pw 2 ^l. 
O^S^4 0 

6-1 Om/s £fcS±-5fc&&#£®6$1*\ 
^ % /->^6rtiiV'->(If&]^oT, Pb/PeStf/Xtia! (ittl^i 

53. ±$mmmmr¥mz£-3Tvm<Dv'->izttm2n, mftmmzmi 

ft) il^^^^II^w,, f i^HS^ < v 0 > = v« , i?cIM^< v ,> m .„ 

mln i q 

<Vp> 8 ve/<V ,> ave « 1 . 2~3<D$EBT&oT, <V,>m a x/<V„> m 

(i) |W]-7->rtTtt, w„ T„ a., /3., Pe, : Pb, &tfPwtt-£t 
feO. ft^T-^o#iS6<]fi$nminT< 1 <v q > a ve«0. 5 //mETFT*?), T 
<>< v 1 ^ q ^ p £5£T® q iTBg-^T^ D , do. 

m= n - 1 & L < Hm=n - 2 , 
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a 1= 0 . 3 — 1 . 5 , 

oi^ai = 0. 2 — 0. 8 (2^i^m) , 
a i+ B »->= 1 . 0 (3^ i ^m) , 
O^Pb^l. 5 (mW) . 
0. 4^Pe/Pw^0. 6 

(i i) ^'/-yctCPb, Pw, Pe/Pw, a i ( 1 ^ i ^m) s 0 & 

5 4. SgE^mJ|ic(C*3^^Pw(^*^ii ; &Pwn,ax, ft/Wa$Pw»i„tt5t 

Pw ma */Pw min ^ 1 . 2T*£gf3£©|gffl3B5 3^KIH«©3tiS©;£ffi. 
55. Rfi^6 0 0~6 8 0 nm©^, |PtNA^0. 5 5-0. 6 5© 

±EfSSfil«0«rt^d<^g 2 0 — 2 5 mm(Dffll;$ 0 . I^j-^^^g 5 5 
-6 OmmCill^O, SftJSfcfll/— >®¥^^1I^' 3 - 4 m/ s 0 , 

l£^<v,> a ve, S*»i£]£<&<v,>n,.x> I/hiM^<v,> m ,„, §2p^n 
y £J1I$£T<,, fil7-^©lf|IIJMgS$n»i»T,i:t5i, 

ntt 1 - 1 4©S^T^0> 

m=n - 1 X& D , 

a> 0 , P bRtfP e/Pwttv/— >tc«t STfeD, 
T a <v q > a ve«l^Q^p7ic^±T0Dq C^lTgtsf-St^O. 

« V Q > max -< V q > min ) / (<Vq>m.x + <VQ>tnln) <1 0% 

( i ) Jg 1 >fCi3ViTtt. 
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a\ = 0. 3~0. 8. 

a',^a'i = 0. 2~0. 4 T&oT i fl=fc b"f — £ ( 2 ^ i ^m) , 

or 1 ,+ /3 1 i-.= 1 . 0 (3^i^m) £U 
( i i ) 3?py*->(C&^T&, 
a p .= 0. 3-0. 8, 

a p i^a p i = 0. 3~0. 5T$oT i lli^f-^ (2^i^m) > 
a B .+ 0 p .-.= l. 0 (2^ i ^m) it, 
(i i i) W/->\Zis^X)t. a'i£a a i^a B i ( 2 ^ i ^m) £U a\ 

56. a'^a'.^a'. (7c7cU a 1 .> a p i) T$)§sf^^^ffl^ 5 5 
5 7. Pb. Pe/Pw, i3u 0«ttl/->f'«t5T-5£T*O, a., a. 

5 8. n^ommmi, 4, 7 <D^?n^zmm<Dft¥m^w.nzm%mmzm 

-Otf)fE^T-£ <0P$[EI6<jfc:g3 £ n T £ Lfc <h # (TtelPP^ o 7 ^fflSB, 
n«2£U:0gft) , 

t? .T\ aiT. /3 iT. a 2 T, /3 2 T\ • • 

aiT> (3 iT, • • ' a J, |3mT» 7jzT 
(fcfc'U mtt/i;^^SJI»[Tm=n-k, k tt 0 ^ k ^ 2 TaSBfttfS. 

2. (ai + j3i) + r) . + 77 2 = n <h U u.Hrji^oaSHS. 7) 2 &7? 
2 ^0&£H&, 0^7),+ 7?2^2. 0tt5. 
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a, (l^i^m) tea i>0 fc2>HR£ U £ . ( 1 ^ i ^m) «0,>O&5 

a ,= 0 . 1 — 1. 5> (3 i=0. 3 — 1. 0, /3m= 0— 1 . 5tL, 2^i^ 
m££ i tt^Ta AZO. 1-0. 8©|gffl^*t), i fC<fc 51 s — Stt 

5. 

3 ^ i ^mJiS i C*UTa t + 13 i-.ttO . 5—1. 5 <DmM\Z& 0 , 
^o, i I:<k6f-ttt5. ) 

a,T (l^i^m) ©I^BSil^tC*ViTttE»S^^lfiS-&S{Cfc5 P w^P e 

0<Pb^0. 2Pe (fzfzL, 0 n TiZ^^X\t. 0 < P b ^ P e £l£ 0 "5 *) 

»iiStI«fc^i*m, a.+ /3i-i (3^i^m) , oJ. RlXoiT (2^i^ 

5 9. ^-fEM^STOft^ia^A'? — ^Pw ma x, l/J€i/17-^Pw m u 

P Wmn / P Wmi n^S 1 - 2> 

Pe/Pw=0. 4 — 0. 6, 
O^Pb^l. 5 (mW) 

6 0. iE»»iI£a*5m/s£*TK:*5V>T» Za,<0. 5nT$5SMl 
6 1- «±IE^^il^(Ci5ti-^/3 m $r3 H m , «/hf£^it^^i5tj-^/3 m ^0 L m 

te©IE^lS(:fe^^> i3mte, 0 L ™,t 0 H m <DP«U<7){fii: U 
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6 2. IB»ISii^H«fc6)T/3n,d*-j£T*sa!^OiEa^5 8 -fg 6 OJS0H>f 

6 3. zyt¥ttto&&&R®ft%®&2^TftmZtii& 

EM« : £¥S^lRlfC||&0\/->{C^*9L, &7->l*H~45^Tte> ISiES 

ft 1*9 J3 7- > tc*5 5 EMM vui ft*Ui 7- > Kfc # 3 E&tt&g v o u 
,OJtvo«./v. n *n. 2-2T&D, /3m*# , /->©»iiS[CJiSi;TX<t$-e: 
-5ff#CD&fflf§5 8- 6 2J50^Tfta>KiE«0ftKe#&. 

6 4. msrofae«R**^rs^Mit»E®ffl^*iEi<E$-frT«fffi*««: 

E»1£«£¥£;frflK«ft07->Ka'*!IU #l/->rt{C*SUTtt, HjtS 
-jrcE«£fT3fc©£U 

ft 1*3 M 7- > {^43 5 SfttISS v . » t Wift-m 7- > \z 43 3 E^HES v „ „ 
«Ottvo»i/v mdU. 2-2T&0, 

a,= 0. 3-0. 6 (2^ i ^m) Rtf/3m=0~ 1 . 5tL, 

B&g.lZ&'b-fm, oi + /3i-i (3^i^m) , a.T, Pe/Pw, Rtf P b 

CE«0#ES;fr&. 

6 s. »^cd^h^4 5-4 8m<D^irn^\zmw.(D^m^nmmmmmz 
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